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Abstract 

7KLVVWXG\ZDVPRWLYDWHGE\WKHQHHGWRGHYHORSSURIHVVLRQDOOHDUQLQJIRUSULPDU\VFKRRO
WHDFKHUVWKDWZRXOGVXSSRUWWKHPWRPRUHHIIHFWLYHO\WHDFKWKHPDWKHPDWLFVWRSLFRI
IUDFWLRQV:KDWVHHPHGHYLGHQWZDVWKDWSUHYLRXVSURIHVVLRQDOOHDUQLQJDWWHQGHGE\
WHDFKHUVKDGQRWDGHTXDWHO\PHWWKHLUQHHGV

7KHDLPRIWKLVVWXG\ZDVWRLQYHVWLJDWHZKHWKHUSURIHVVLRQDOOHDUQLQJZLWKDIRFXVRQ
VXEMHFWFRQWHQWNQRZOHGJHSHGDJRJLFDONQRZOHGJHDQGUHIOHFWLYHSUDFWLFHFRXOGHQKDQFH
SULPDU\VFKRROWHDFKHUV¶3&.IRUWHDFKLQJIUDFWLRQVDQGPDNHWKHPPRUHFRQILGHQW
WHDFKHUVRIIUDFWLRQV'HPRQVWUDWLQJWKLVWREHWKHFDVHZRXOGKDYHZLGHLPSOLFDWLRQVIRU
WKHGHYHORSPHQWRISURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHVIRULQVHUYLFHWHDFKHUVDQGZRXOG
DOVREHKLJKO\EHQHILFLDOLQLQIRUPLQJWHDFKHUHGXFDWLRQ

7KLVVWXG\EURXJKWWRJHWKHUWHDFKHUVIURPDYDULHW\RIEDFNJURXQGVDQGH[SHULHQFHV7KHVH
H[SHULHQFHVFRPSULVHGQRWRQO\ZKDWWKH\KDGHQFRXQWHUHGLQWKHLUWHDFKLQJRI
PDWKHPDWLFVEXWDOVRZKDWWKH\KDGHQFRXQWHUHGLQWKHLUOHDUQLQJRIPDWKHPDWLFV
7KHUHIRUHDVWXG\RIWKHDIIHFWLYHHOHPHQWVRIDWWLWXGHVEHOLHIVDQGVHOIHIILFDF\ZHUHQRW
RQO\ZDUUDQWHGEXWSLYRWDO

7KHSURIHVVLRQDOOHDUQLQJZDVFRQGXFWHGRYHUDQH[WHQGHGSHULRGRIWLPHDQGWKHWHDFKHUV
ZHUHLQYROYHGLQZRUNVKRSVZKHUHFOHDUOLQNVZHUHH[SORUHGEHWZHHQWKHUHTXLUHGFRQWHQW
DQGZKDWWKHFXUUHQWUHVHDUFKFRQVLGHUHGWREHWKHPRVWHIILFDFLRXVSHGDJRJ\7KH\ZHUH
WKHQUHTXLUHGWRWDNHDWOHDVWRQHRIWKHDFWLYLWLHVIURPWKHZRUNVKRSVDQGXVHLWLQWKHLU
FODVVURRP$IWHUWKH\KDGWDXJKWWKHOHVVRQWKH\ZHUHDVNHGWRUHIOHFWXSRQWKHOHVVRQDQG
EULQJWKRVHUHIOHFWLRQVWRWKHQH[WVHVVLRQWRVKDUHZLWKWKHJURXS7KLVF\FOHZDVUHSHDWHG

7KLVUHVHDUFKVKRZHGWKDWWKHSURIHVVLRQDOOHDUQLQJDPSOLILHGERWK3HGDJRJLFDO.QRZOHGJH
3.DQG6XEMHFW0DWWHU.QRZOHGJH60.ZKLFKLQWXUQSURYLGHGSDWKZD\VWRLQFUHDVHG
3&.7KHUHVXOWVDOVRLQGLFDWHGWKDWZHOOVWUXFWXUHGSURIHVVLRQDOOHDUQLQJFDQKDYHD
SRVLWLYHHIIHFWRQWKHEHOLHIVDQGDWWLWXGHVRIWHDFKHUVWRZDUGVWHDFKLQJWKHGLIILFXOW
PDWKHPDWLFDOWRSLFRIIUDFWLRQV7KLVLPSURYHPHQWLQDWWLWXGHVDQGEHOLHIVLVLPSRUWDQWDV
WKHLPSDFWRIHIILFDF\RQWKHWHDFKLQJDQGOHDUQLQJRIPDWKHPDWLFVFDQQRWEH
XQGHUHVWLPDWHG 
iii 


COPYRIGHT AND ACCESS DECLARATION



,FHUWLI\WKDWWKLVWKHVLVGRHVQRWWRWKHEHVWRIP\NQRZOHGJHDQGEHOLHI
LLQFRUSRUDWHZLWKRXWDFNQRZOHGJHPHQWDQ\PDWHULDOSUHYLRXVO\VXEPLWWHGIRUDGHJUHHRU
GLSORPDLQDQ\LQVWLWXWLRQRIKLJKHUHGXFDWLRQ

LLFRQWDLQDQ\PDWHULDOSUHYLRXVO\SXEOLVKHGRUZULWWHQE\DQRWKHUSHUVRQH[FHSWZKHUHGXH
UHIHUHQFHLVPDGHLQWKHWH[WRU

LLLFRQWDLQDQ\GHIDPDWRU\PDWHULDO

,DOVRJUDQWSHUPLVVLRQIRUWKHOLEUDU\DW(GLWK&RZDQ8QLYHUVLW\WRPDNHGXSOLFDWHFRSLHVRI
P\WKHVLVDVGHVLUHG

6LJQHG««««««««««««««
'DWH«««««««««««««««
iv 

ACKNOWLEDGEMENTS 


$Q\RQHZKRWDNHVRQDFRPPLWPHQWVXFKDVZULWLQJDGRFWRUDOWKHVLVNQRZVWKDWLWUHTXLUHV
DWHDPRISHRSOHWRPDNHLWKDSSHQHYHQLILW¶VRQO\RQHSHUVRQZKRJHWVWRSXWWKHLUQDPH
WRWKHILQLVKHGSURGXFW

)LUVWDQGIRUHPRVWP\WKDQNVDQGORYHJRRXWWRP\IDPLO\:LWKRXWWKHVXSSRUWRI6DQGUD
DQGP\FKLOGUHQ&KULVDQG6DUDKDQGWKHLUIRUEHDUDQFHDWPHGLVDSSHDULQJLQWRP\URRPWR
GRP\ZULWLQJWKLVHQGHDYRXUZRXOGKDYHEHHQLPSRVVLEOH

,FDQQRWVWDUWWRH[SUHVVP\WKDQNVWR'U&KULVWLQH2UPRQG3URIHVVRU0DUN+DFNOLQJDQG
'U3DXO6ZDQZKRKDYHDOOSOD\HGDSDUWLQKHOSLQJPHFUDIWZKDW,KRSHZLOOEHDXVHIXO
DGGLWLRQWRWKHHYHUJURZLQJNQRZOHGJHRIVRPHWKLQJRIZKLFK,DPYHU\SDVVLRQDWH
WHDFKLQJDQGOHDUQLQJ,IWKHUHLVDQ\WKLQJRIZRUWKLQWKLVGRFXPHQWWKH\KDYHSUREDEO\
KDGDELJKDQGLQLWLIWKHUHDUHWKLQJVZKLFKDUHRIOHVVHUZRUWKLW¶VSUREDEO\EHFDXVH,
ZDVQ¶WFOHYHUHQRXJKWRSURSHUO\KHHGWKHLUDGYLFH

7RP\FROOHDJXHVRYHUWKHVSDQRIWKHOLIHRIWKLVWKHVLVPDQ\WKDQNVIRUEHLQJD
V\PSDWKHWLFHDURUDFULWLFDOH\H\RXUDGYLFHDQGIULHQGVKLSKDVDOZD\VEHHQJUHDWO\
DSSUHFLDWHG$VSHFLDOWKDQNVWRWKH'HDQRI(GXFDWLRQ0LFKDHO2¶1HLOZKRKDVDOZD\V
SURYLGHGWKHVXSSRUWDQGWKHFXOWXUHWKDWYDOXHGWKLVZRUN

)LQDOO\DELJWKDQN\RXWRDOORIWKRVHZRQGHUIXOWHDFKHUVZKRMRLQHGPHRQWKLVMRXUQH\,W
LVDOZD\VDSULYLOHJHWREHDEOHWRZRUNZLWKVRPHRIRXUVHQVDWLRQDOO\JRRGWHDFKHUVZKR
LQYHVWWKHLUOLYHVLQWU\LQJWRSURYLGHWKHYHU\EHVWRIHGXFDWLRQWRRXUFKLOGUHQ

 
v 

Table of Contents 
$EVWUDFW««««««««««««««««««««««««««««««LL
&RS\ULJKWDQG$FFHVV'HFODUDWLRQ««««««««««««««««««««LLL
$FNQRZOHGJHPHQWV««««««««««««««««««««««««««LY
/LVWRI7DEOHV««««««««««««««««««««««««««««[L
/LVWRI)LJXUHV«««««««««««««««««««««««««««[Y

1 Background and Introduction to the Study 
 %DFNJURXQG 
 5HVHDUFK3UREOHP 
 5DWLRQDOHDQG6LJQLILFDQFH 
 3XUSRVHDQG5HVHDUFK4XHVWLRQV 
 'HILQLWLRQRI7HUPV 
 6XPPDU\ 
2 Literature Review 
 :KDWLVD)UDFWLRQ" 
 :K\7HDFK)UDFWLRQV" 
 6WXGHQW8QGHUVWDQGLQJRI)UDFWLRQV 
 /HDUQLQJ7KHRU\ 
 (UURUVDQG0LVFRQFHSWLRQV 
 &DXVHVRI'LIILFXOWLHVLQ/HDUQLQJ)UDFWLRQV 
 7HDFKHUVDQGWKH7HDFKLQJRI)UDFWLRQV 
 7KH5ROHRI7H[WVLQ7HDFKLQJ)UDFWLRQV 
 ,QWHUSUHWDWLRQRI)UDFWLRQVDQGWKH&XUULFXOXP 
 0HWKRGVRI5HSUHVHQWLQJ)UDFWLRQV 
 $QDORJXHV 
 0DQLSXODWLYH0DWHULDOV 
 9LUWXDO0DQLSXODWLYHV 
 3URIHVVLRQDO'HYHORSPHQWDQG3URIHVVLRQDO/HDUQLQJ 
 :KDWLV3HGDJRJLFDO&RQWHQW.QRZOHGJH3&." 
 )DFWRUV/HDGLQJWR6WUHQJWKHQHG3HGDJRJLFDO&RQWHQW.QRZOHGJH 
vi 

 6XEMHFW0DWWHU.QRZOHGJH60. 
 6HOI(IILFDF\%HOLHIVDQG$WWLWXGHV 
 &RQFHSWXDO)UDPHZRUN 
 6XPPDU\ 
3 Method 
 ,QWURGXFWLRQ 
 5HVHDUFK$SSURDFK 
 0L[HG0HWKRGV 
 3DUWLFLSDQWV 
 'HVLJQRIWKH3URIHVVLRQDO/HDUQLQJ3URJUDP 
 ,QVWUXPHQWV 
 )UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO).$7 
 &ODUNH0LWFKHOODQG5RFKH±5DWLRQDO1XPEHU&RQVWUXFWV51, 
 &RQFHSWPDSV&0 
 7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFV4XHVWLRQQDLUH7%0 
 7HDFKHUV¶$WWLWXGHVWRZDUGV0DWKHPDWLFV4XHVWLRQQDLUH7$0 
 3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6 
 ([LWTXHVWLRQV±(IIHFWLYHSURIHVVLRQDOOHDUQLQJ 
 ([LWTXHVWLRQV±6HPLVWUXFWXUHGLQWHUYLHZ 
 3DUWLFLSDQWGLDU\ORJVDQG5HVHDUFKHU¶VILHOGQRWHV 
 0HWKRGVRIGDWDDQDO\VLV 
 (WKLFDOFRQVLGHUDWLRQV 
 6XPPDU\ 
4 Pilot Study 
 3UH6HUYLFH7HDFKHUV±3LORW6WXG\*URXS36 
 )UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO).$7 
 3UH6HUYLFH7HDFKHUV±3LORW6WXG\*URXS36 
 &RQFHSW0DSV&0 
 6XPPDU\ 
5 Rationale for Combining Group Results 
 &RPSDULVRQ%HWZHHQ*URXSDQG*URXS 
 &RQFHSW0DSV 
vii 

 7HDFKHUV¶%HOLHIV$ERXW0DWKHPDWLFV4XHVWLRQQDLUH7%0 
 $WWLWXGHV7RZDUGV0DWKHPDWLFV4XHVWLRQQDLUHV7$0 
 3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6 
 6XPPDU\ 
6 The Current Status of Teaching Fractions in Middle and Upper Primary School 
Classrooms in Western Australia. 
 5HVSRQGHQWV¶&RQILGHQFHLQ7HDFKLQJ)UDFWLRQV 
 3HUFHLYHG$ELOLW\WR7HDFK)UDFWLRQV 
 3HUVRQDO3HUFHSWLRQRQWKH,PSRUWDQFHRI)UDFWLRQVDVD7RSLFLQ0DWKHPDWLFV 
 5HVSRQGHQWV¶3HUFHSWLRQRIWKH6WDWXVRU,PSRUWDQFHWKH7RSLFRI)UDFWLRQV+ROGV
LQWKHLU6FKRRO 
 5HVSRQGHQWV¶3HUFHSWLRQRIWKH6WDWXVRU,PSRUWDQFHWKH7RSLFRI)UDFWLRQV+ROGV
LQWKH:HVWHUQ$XVWUDOLDQ&XUULFXOXP 
 6WDWXVRIWKH5HVSRQGHQWV¶&RQWHQW.QRZOHGJHRI)UDFWLRQV 
 6XPPDU\ 
7 The Impact that Well-Structured, Action Research Based, Professional 
Learning Opportunities and Reflective Practice have on Primary School Teachers’ 
Content Knowledge of Fractions. 
 &RQFHSW0DSV&0 
 6HPL6WUXFWXUHG,QWHUYLHZ&DSDFLW\WRWHDFKIUDFWLRQV 
 6HPL6WUXFWXUHG,QWHUYLHZ)UDFWLRQVFRQWHQWNQRZOHGJH 
 6XPPDU\ 
8 The Impact that Well-Structured, Action Research Based, Professional 
Learning Opportunities and Reflective Practice have on Primary School Teachers’ 
Pedagogical Knowledge of Teaching Fractions. 
 3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6 
 6LWXDWLRQ 
 6LWXDWLRQ 
 6LWXDWLRQ 
 6LWXDWLRQ 
 6LWXDWLRQ 
 6HPL6WUXFWXUHG,QWHUYLHZ$SSURDFKWRWHDFKLQJIUDFWLRQV 
 6HPL6WUXFWXUHG,QWHUYLHZ±*HQHUDOLVLQJWKHNQRZOHGJHWRRWKHUGRPDLQVRI
PDWKHPDWLFV 
viii 

 6XPPDU\ 
9 The Impact that Well-Structured, Action Research Based, Professional 
Learning Opportunities and Reflective Practice have on Primary School Teachers’ 
Beliefs and Attitudes with Regards to Teaching Fractions. 
 7HDFKHUV¶%HOLHIV$ERXW0DWKHPDWLFV4XHVWLRQQDLUH7%0 
 3UHLQWHUYHQWLRQ 
 3RVWLQWHUYHQWLRQ 
 7HDFKHUV¶$WWLWXGHV7RZDUGV0DWKHPDWLFV4XHVWLRQQDLUH7$0 
 3UHLQWHUYHQWLRQ 
 3RVW,QWHUYHQWLRQ 
 6HPL6WUXFWXUHG,QWHUYLHZ&DSDFLW\WRSURPRWHVWXGHQWOHDUQLQJRIIUDFWLRQV 
 6HPL6WUXFWXUHG,QWHUYLHZ3HUFHSWLRQVRISUREOHPDWLFDUHDVLQWHDFKLQJIUDFWLRQV
  
 6HPL6WUXFWXUHG,QWHUYLHZ3HUFHSWLRQVRIFDSDFLW\WRWDNHOHDGHUVKLSLQWKH
WHDFKLQJRIIUDFWLRQV 
 6HPL6WUXFWXUHG,QWHUYLHZ%HQHILWVRIDWWHQGDQFHDW3/ 
 6XPPDU\ 
10 Teachers’ Perceptions of the Effectiveness of the Professional Learning 
Program 
 6HPL6WUXFWXUHG,QWHUYLHZ7KHUHODWLYHLPSRUWDQFHRISHGDJRJ\FRQWHQWDQG
UHIOHFWLYHSUDFWLFH 
 6HPL6WUXFWXUHG,QWHUYLHZ5HYHDOLQJ3/DFWLYLWLHV 
 6HPL6WUXFWXUHG,QWHUYLHZ7HDFKHUV¶JRDOVIRUWKH3/ 
 ([LW4XHVWLRQQDLUH(IIHFWLYHSURIHVVLRQDOOHDUQLQJ 
 2WKHU,QYLWHG5HIOHFWLRQV 
 6XPPDU\ 
11 Discussion 
 7KH7HDFKHUV¶3HUFHSWLRQV5HJDUGLQJWKH6WDWXVRI7HDFKLQJ)UDFWLRQV 
 7KH7HDFKHUV¶SHUFHSWLRQRIWKHLPSRUWDQFHRIIUDFWLRQV 
 7KH7HDFKHUV¶SHUFHSWLRQRIWKHVWDWXVRIIUDFWLRQVLQWKHLUVFKRROVDQGWKH
FXUULFXOXP 
 0DWKHPDWLFDO.QRZOHGJHIRU7HDFKLQJ0.7 
 ,PSURYLQJ0.7WRLQFUHDVHVWXGHQWDWWDLQPHQWLQIUDFWLRQV 
ix 

 7HDFKHUV¶IUDFWLRQNQRZOHGJHSULRUWRWKH3/ 
 'HYHORSPHQWRI0.7 
 7KH,PSRUWDQFHRIPXOWLSOHUHSUHVHQWDWLRQV 
 3DUWLFLSDQWV¶SHUFHSWLRQRIWKHHIIHFWRI3/RQFRQWHQWNQRZOHGJH 
 3HGDJRJLFDOFRQWHQWNQRZOHGJH 
 5HVSRQVHVWRWKH3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6
TXHVWLRQQDLUH 
 'HYHORSLQJJHQHUDOLVHG3&.WKURXJKZHOOVWUXFWXUHG3/ 
 6HOI(IILFDF\&RQILGHQFH%HOLHIVDQG$WWLWXGHV 
 &RQILGHQFH 
 %HOLHIV 
 $WWLWXGHV 
 3HUFHLYHG(IIHFWLYHQHVVRI3URIHVVLRQDO/HDUQLQJ3/ 
 6XPPDU\ 
12 Limitations, Conclusions and Implications 
 ,QWURGXFWLRQ 
 /LPLWDWLRQV 
 &RQFOXVLRQV 
 ,PSOLFDWLRQV 
 )XUWKHU5HVHDUFK 
 'HVLJQRI3/ 
 &RQFHSWXDOLVLQJ3&. 
 $)LQDO1RWH 
13 Bibliography 
14 Appendices 
 $SSHQGL[±$6\QWKHVLVRI:KDW0DNHVIRU(IIHFWLYH3/ 
 $SSHQGL[±)UDFWLRQ.QRZOHGJH$VVHVVPHQW7DVN).$72ULJLQDO9HUVLRQ 
 $SSHQGL[±)UDFWLRQ.QRZOHGJH$VVHVVPHQW7DVN).$7$EEUHYLDWHG 
 $SSHQGL[±7HDFKHUV¶$WWLWXGHV7RZDUGV0DWKHPDWLFV4XHVWLRQQDLUH7$0
  
 $SSHQGL[7HDFKHUV¶%HOLHIV$ERXW0DWKHPDWLFV4XHVWLRQQDLUH7%0 
 $SSHQGL[±3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6 
x 

 $SSHQGL[±([LW4XHVWLRQQDLUH 
 $SSHQGL[±6HPL6WUXFWXUHG,QWHUYLHZ4XHVWLRQV 
 $SSHQGL[±3URWRFROVIRU6HPL6WUXFWXUHG,QWHUYLHZV 
 $SSHQGL[5HIOHFWLYH7RROV0HGLFDO/HQV0RGHOE\&KDUOHV/RYLWW 
 $SSHQGL[±&RQVHQWIRU3DUWLFLSDWLRQIURP3UH6HUYLFH7HDFKHUV 
 $SSHQGL[/HWWHURI,QIRUPDWLRQWRWKH3ULQFLSDOV)URPWKH6FKRROVRIWKH
7HDFKHUV3DUWLFLSDWLQJ)URP*DQG* 
 $SSHQGL[/HWWHURI,QIRUPDWLRQWRWKH0HPEHUVRI*DQG* 
 $SSHQGL[±&RQVHQW)RUPIRU0HPEHUVRI*DQG* 
 $SSHQGL[±,QIRUPDWLRQ/HWWHUWR3DUHQWV2XWOLQLQJWKH/LPLWHG&RQWDFWWKDW
WKH5HVHDUFKHU:RXOG+DYHZLWK6WXGHQWVRIWKH7HDFKHUV,QYROYHG 

  
xi 

List of Tables 
7DEOH  3DJH

 'HILQLWLRQRIWHUPV


 )LUVW6WHSVLQ0DWKHPDWLFV1XPEHU.H\8QGHUVWDQGLQJV±
8QGHUVWDQG)UDFWLRQDO1XPEHUV


 (PSVRQ¶V'HYHORSPHQWRIFKLOGUHQ¶VHTXDOVKDULQJ
VWUDWHJLHV±(DUO\


 (PSVRQ¶VGHYHORSPHQWRIFKLOGUHQ¶VHTXDOVKDULQJ
VWUDWHJLHV±,QWHUPHGLDWH


 (PSVRQ¶VGHYHORSPHQWRIFKLOGUHQ¶VHTXDOVKDULQJ
VWUDWHJLHV±/DWHU


 &KDUDFWHULVWLFVRIHIIHFWLYH3URIHVVLRQDO'HYHORSPHQW


 &RPSDULVRQRI+DWWLHDQG+LOO5RZDQDQG%DOO
UHVHDUFKRQµ([SHUW¶DQGµ.QRZOHGJHDEOH¶WHDFKHUV


 'HILQLWLRQRIWHUPVXVHGLQWKLVVWXG\IRUFRQILGHQFHVHOIHIILFDF\
EHOLHIVDQGDWWLWXGHV


 2YHUYLHZRIWKHSKDVHVRIWKHVWXG\


 3UHLQWHUYHQWLRQGDWDFROOHFWLRQSRLQWV


 3RVWLQWHUYHQWLRQGDWDFROOHFWLRQSRLQWV


 ,QVWUXPHQWVXVHGIRUGDWDFROOHFWLRQZLWK*DQG*


 ,WHPVDQGQXPEHURIHUURUVQRWHGIRU36


 :ULWWHQUHSUHVHQWDWLRQVRIIUDFWLRQV


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*LQWRWDOXVHRIUHSUHVHQWDWLRQV


 
xii 

 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*XVHRISDUWLFXODUUHSUHVHQWDWLRQV


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*EHOLHIV


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*SDUWLFXODUEHOLHIV


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*DWWLWXGHV


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFH
EHWZHHQ*DQG*SDUWLFXODUDWWLWXGHV


 &RPSDULVRQEHWZHHQ*DQG*RISHUFHQWDJHVRISRVLWLYH
UHVSRQVHVWR3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6


 .UXVNDO:DOOLV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRISRVLWLYH
UHVSRQVHVWR3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6


 3HUFHLYHGVWDWXVRILPSRUWDQFHRIIUDFWLRQVLQ:HVWHUQ$XVWUDOLDQ
FXUULFXOXP


 ,WHPVDQGSHUFHQWDJHRIHUURUVQRWHGIRU).$7


 ([DPSOHVRILWHPVZKLFKGUHZLQFRUUHFWUHVSRQVHVIRXQGLQ).$7


 3DLUHG6DPSOHWWHVWRIGLIIHUHQFHEHWZHHQWKHQXPEHURIHUURUVRI
36DQG*


 1XPEHURILQFRUUHFWUHVSRQVHVWR51,E\UHVSRQGHQW


 :LOFR[RQ6LJQHG5DQNV7HVWIRUVWDWLVWLFDOO\VLJQLILFDQW
GLIIHUHQFHVEHWZHHQSUHDQGSRVWLQWHUYHQWLRQQXPEHURI
UHSUHVHQWDWLRQVLQ&0


 3HUFHSWLRQRIEHLQJEHWWHUHTXLSSHGWRSURPRWHVWXGHQWOHDUQLQJLQ
IUDFWLRQVWKURXJKDWWHQGDQFHDWWKLV3/


 5HVSRQGHQWV¶SHUFHSWLRQDVWRLIWKHLUFRQWHQWNQRZOHGJHDERXW
IUDFWLRQVKDGFKDQJHG

 
xiii 

 1XPEHURIUHVSRQGHQWVZKRGHVFULEHGSRVVLEOHPLVFRQFHSWLRQVIRU
6LWXDWLRQ


 1XPEHURI2FFDVLRQVDSDUWLFXODUDQVZHUZDVVXSSOLHGIRU
6LWXDWLRQ


 3UHDQGSRVWLQWHUYHQWLRQUHVSRQVHVWR3&.6TXHVWLRQQDLUH


 :LOFR[RQ6LJQHG5DQNV7HVWIRUSUH3&.6DQGSRVW3&.6$
LQWHUYHQWLRQVWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFHVEHWZHHQ
LQGLYLGXDOVLWXDWLRQV


 ,QGLFDWHGFKDQJHGPDQQHULQWHDFKLQJRIIUDFWLRQV


 5HVSRQGHQWVWRSILYHWLSVIRUWKHWHDFKLQJRIIUDFWLRQV


 +RZWKHWHDFKLQJSUDFWLFHRIWKHUHVSRQGHQWVEHFKDQJHGSRVW
LQWHUYHQWLRQ


 /HDUQLQJIURPWKLV3/ZKLFKFDQEHJHQHUDOLVHGLQWRZLGHU
WHDFKLQJDERXWPDWKHPDWLFV


 :LOFR[RQ6LJQHG5DQNV7HVWRIVWDWLVWLFDOVLJQLILFDQFHRI
GLIIHUHQFHVEHWZHHQSUHDQGSRVWLQWHUYHQWLRQPHDQVRIEHOLHIV


 :LOFR[RQ6LJQHG5DQNV7HVWIRUSUHDQGSRVWLQWHUYHQWLRQ
VWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFHVEHWZHHQLQGLYLGXDOEHOLHIV


 :LOFR[RQ6LJQHG5DQNV7HVWIRUSUHDQGSRVWLQWHUYHQWLRQ
VWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFHVEHWZHHQPHDQVUHJDUGLQJ
DWWLWXGHV


 :LOFR[RQ6LJQHG5DQNV7HVWIRUSUHDQGSRVWLQWHUYHQWLRQ
VWDWLVWLFDOVLJQLILFDQFHRIGLIIHUHQFHVEHWZHHQLQGLYLGXDODWWLWXGHV


 5HVSRQGHQWVSHUFHLYHGSUREOHPDWLFDUHDVLQWHDFKLQJIUDFWLRQV


 5HVSRQGHQWVZKRUHSRUWHGQRSUREOHPDWLFDUHDVLQWHDFKLQJ
IUDFWLRQVDQGWKHLUFRQILGHQFH4DQGSHUFHLYHGDELOLW\4LQ
WHDFKLQJIUDFWLRQV


 5HVSRQGHQWVSHUFHLYHGDELOLW\WRWDNHRQDOHDGHUVKLSUROHLQWKH
WHDFKLQJRIIUDFWLRQV


 
xiv 

  
 0RVWUHYHDOLQJDFWLYLW\HQJDJHGLQGXULQJ3URIHVVLRQDO/HDUQLQJ


 )DYRXULWHDFWLYLW\IRUWHDFKLQJIUDFWLRQV


 5HVSRQGHQWVH[SHFWDWLRQVRIDWWHQGLQJ3/


 $QVZHUVWRWKHTXHVWLRQVWHP'R\RXEHOLHYHWKH3/DGGUHVVHG
WKHIROORZLQJFKDUDFWHULVWLFVRIHIIHFWLYHSURIHVVLRQDO
GHYHORSPHQW"


 
xv 

List of Figures 

)LJXUH  3DJH

 =HYHQEHUJHQ'ROHDQG:ULJKWZKROHQXPEHUDQG
UDWLRQDOQXPEHUFRQQHFWLRQV


 *HRPHWULFUHJLRQPRGHOV


 'LVFUHHWREMHFWVPRGHO


 1XPEHUOLQHPRGHO


 1XPEHUOLQHPRGHO±XQLWRIPHDVXUH±


 1XPEHUOLQHPRGHO±PXOWLSOHVRIXQLWRI0HDVXUH±


 6XEFRQVWUXFWVUHODWLRQVKLSV


 /HVK¶VLQWHUDFWLYHPRGHOIRUXVLQJUHSUHVHQWDWLRQDOV\VWHPV


 3DUW±ZKROHPRGHOV


 &RPSDULVRQPHWKRG


 &\FOLFPRGHORIWKHSURFHVVRIWHDFKHUFKDQJH5RJHUV


 <RRQHWDOORJLFPRGHORIWKHLPSDFWRI3URIHVVLRQDO
'HYHORSPHQWRQVWXGHQWDFKLHYHPHQW


 6KXOPDQ¶V3HGDJRJLFDO&RQWHQW.QRZOHGJHGRPDLQV


 0DWKHPDWLFDO.QRZOHGJHIRU7HDFKLQJ+LOOHWDOD


 )DFWRUVOHDGLQJWRVWUHQJWKHQHG3&.


 3DUNDQG2OLYHU¶V+H[DJRQPRGHORI3HGDJRJLFDO&RQWHQW
.QRZOHGJHIRU6FLHQFHWHDFKLQJ


 
xvi 

 5D\PRQG¶VUHYLVHGPRGHORIWKHUHODWLRQVKLSVEHWZHHQ
PDWKHPDWLFDOEHOLHIVDQGSUDFWLFH


 &RQFHSWXDOIUDPHZRUNIRUWKHVWXG\


 )ORZRIWKHRSSRUWXQLWLHVIRUUHIOHFWLRQFUHDWHGE\WKLVVWXG\


 51,4XHVWLRQK±0DWUL[IRUDVVHVVPHQW


 ([DPSOHRI3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6
6LWXDWLRQ


 4XHVWLRQ5HJLRQPRGHORIò


 4XHVWLRQG5HJLRQPRGHOZKHUHWKHIUDFWLRQDOSDUWVDUHQRW
FRQWLJXRXV


 4XHVWLRQ6KDGH7ZRILIWKVRQDUHFWDQJOHSUHGLYLGHGLQWR
SLHFHV


 4XHVWLRQ6KDGHWZRILIWKVRQDQDUHDPRGHO


 3HUFHQWDJHRIUHVSRQGHQWVZKRUHIHUUHGWRWKHUHSUHVHQWDWLRQLQ
WKHLUFRQFHSWPDS


 /LNHUW6FDOHXVHGWRDVVHVVEHOLHIVWRZDUGVPDWKHPDWLFVRIWKH
UHVSRQGHQWV


 /LNHUW6FDOHXVHGWRDVVHVVDWWLWXGHVWRZDUGVPDWKHPDWLFVRIWKH
UHVSRQGHQWV


 &RQILGHQFHLQWHDFKLQJIUDFWLRQVSUHDQGSRVWLQWHUYHQWLRQ
UHVSRQVHVZLWKQXPHULFDOYDOXHVDVFULEHGIRUDOOUHVSRQGHQWV


 3HUFHLYHGDELOLW\LQWHDFKLQJIUDFWLRQVSUHDQGSRVWLQWHUYHQWLRQ
UHVSRQVHVZLWKQXPHULFDOYDOXHVDVFULEHGIRUDOOUHVSRQGHQWV


 &RPSDULVRQRIUHVSRQGHQWVRIIHULQJQXPHULFDOYDOXHVRQO\SUH
LQWHUYHQWLRQVFRUHVIRUFRQILGHQFHDQGSHUFHLYHGDELOLW\LQ
WHDFKLQJIUDFWLRQV


 &RPSDULVRQRIUHVSRQGHQWVRIIHULQJQXPHULFDOYDOXHVRQO\SRVW
LQWHUYHQWLRQVFRUHVIRUFRQILGHQFHDQGSHUFHLYHGDELOLW\LQ
WHDFKLQJIUDFWLRQV


 &RPSDULVRQRILPSRUWDQFHRIWKHWRSLFRIIUDFWLRQVWRWKH
UHVSRQGHQWVSUHDQGSRVWLQWHUYHQWLRQ


xvii 

 3HUFHLYHGVWDWXVRILPSRUWDQFHRIIUDFWLRQVLQVFKRROVIRUDOO
UHVSRQGHQWV


 &RPSDULVRQRIUHVSRQGHQW¶VSHUVRQDOMXGJPHQWRIVWDWXVRIWKH
LPSRUWDQFHRIIUDFWLRQVDQGWKHLUVFKRROVSHUFHLYHGVWDWXVRI
LPSRUWDQFH


 51,4XHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVHE\LWHP
QXPEHU


 1XPEHURI51,TXHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVH
JURXSHGDV³%LJ,GHDV´


 3HUFHQWDJHRI51,TXHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVH
JURXSHGDV³%LJ,GHDV´


 6WUDWHJLHVHPSOR\HGWRVROYHIUDFWLRQSDLUSUREOHPVXVLQJFULWHULD
IURP5DWLRQDO1XPEHU,QWHUYLHZ


 )UDFWLRQDOUHSUHVHQWDWLRQDQGWKHSHUFHQWDJHRIUHVSRQGHQWVZKR
UHIHUUHGWRWKHPLQWKHLUSUHLQWHUYHQWLRQFRQFHSWPDS


 1XPEHURIUHVSRQGHQWVZKRUHIHUUHGWRSDUWLFXODUUHSUHVHQWDWLRQ
LQWKHLUSUHDQGSRVWLQWHUYHQWLRQFRQFHSWPDS


 6LWXDWLRQ4XHVWLRQ


 3HUFHQWDJH5HVSRQVHVWRVLWXDWLRQ


 6LWXDWLRQ±4XHVWLRQ


 5HVSRQVHVWRZKLFKUHSUHVHQWDWLRQVRIIUDFWLRQVDUHQHFHVVDU\WR
IRVWHUVWXGHQWXQGHUVWDQGLQJRIXQLWIUDFWLRQV


 6LWXDWLRQ6WDWHPHQWDQGTXHVWLRQ


 6LWXDWLRQ6WDWHPHQWDQGTXHVWLRQ


 6LWXDWLRQ±5HVSRQVHVWRWKHVWDWHPHQW


 6LWXDWLRQ6WDWHPHQWDQGTXHVWLRQ


 5HVSRQVHVIURPSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQ
TXHVWLRQQDLUHVWRLWHPVUHODWHGWRSHGDJRJ\


 
xviii 

 3UHDQGSRVWLQWHUYHQWLRQSRVLWLYHUHVSRQVHVWRVWDWHPHQWVRQ
EHOLHIVQ 


 $FRPSDULVRQRIUHVSRQGHQWV¶SHUFHSWLRQRIUHYHDOLQJDFWLYLWLHV
4DQGIDYRXULWHDFWLYLWLHV4


 6FRUHVIRUUHVSRQVHVWR([LW4XHVWLRQQDLUHE\UHVSRQGHQW


 3DWKZD\WRLQFUHDVHGDFKLHYHPHQW


 51,4XHVWLRQ


 2ULJLQDOFRQFHSWXDOIUDPHZRUNIRUWKHVWXG\


 5HYLVLWHGFRQFHSWXDOIUDPHZRUNIRUWKHVWXG\








CHAPTER 1 
1 Background and Introduction to the Study 

 Background  

7KLVVWXG\DURVHIURPPDQ\FRQYHUVDWLRQVZLWKWHDFKHUVDWYDULRXVSURIHVVLRQDOOHDUQLQJ
3/VHVVLRQV:KHQDVNHGDERXWDUHDVRIQHHGWKHWHDFKHUVRIWHQUDLVHGWKHFRQWHQWDUHDRI
IUDFWLRQVDVEHLQJSUREOHPDWLF0RUHSUHFLVHO\WKH\ZDQWHGZHOOUHVHDUFKHGJXLGDQFHDERXW
KRZWKH\FRXOGLPSURYHWKHLURZQDQGWKHLUVWXGHQWV¶NQRZOHGJHDERXWIUDFWLRQV

)URPWKHSHUVSHFWLYHRISURYLGLQJWKHVXSSRUWWRWHDFKHUVLWEHFDPHTXLWHFOHDUWKDWWKH
SURIHVVLRQDOOHDUQLQJZKLFKKDGSUHYLRXVO\EHHQPDGHDYDLODEOHE\DQXPEHURIDJHQFLHV
ERWKSUHVHUYLFHDQGLQVHUYLFHKDGQRWDGHTXDWHO\VHUYHGWKHVHWHDFKHUV¶QHHGV7KH
WHDFKHUVKDGWZRIXQGDPHQWDOTXHVWLRQVDERXWWKHWHDFKLQJRIIUDFWLRQV³:KDWGR,WHDFK
DQGKRZGR,WHDFKLW"´,WZRXOGVHHPWKDWPDQ\WHDFKHUVZHUHODFNLQJFULWLFDODVSHFWVRI
3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.&DUHIXOFRQVLGHUDWLRQQHHGVWREHSDLGWRKRZWKH
FRQWHQWDQGSHGDJRJ\FRXOGEHSURYLGHGIRUWKHWHDFKHUVLQRUGHUWKDW3&.RQWKLVGLIILFXOW
WRSLFPLJKWEHGHYHORSHG

7KLVVWXG\DLPVWRLQYHVWLJDWHZKHWKHU3/ZLWKDIRFXVRQVXEMHFWFRQWHQWNQRZOHGJH
SHGDJRJLFDONQRZOHGJHDQGUHIOHFWLYHSUDFWLFHFDQHQKDQFHSULPDU\VFKRROWHDFKHUV3&.
IRUWHDFKLQJIUDFWLRQVDQGPDNHWKHPPRUHFRQILGHQWWHDFKHUVRIIUDFWLRQV'HPRQVWUDWLQJ
WKLVWREHWKHFDVHZRXOGKDYHZLGHLPSOLFDWLRQVIRUWKHGHYHORSPHQWRISURIHVVLRQDO
OHDUQLQJRSSRUWXQLWLHVIRULQVHUYLFHWHDFKHUVDQGZRXOGDOVREHKLJKO\EHQHILFLDOLQ
LQIRUPLQJWHDFKHUHGXFDWLRQ

6KXOPDQ¶VVHPLQDOZRUNRQ3&.RIIHUHGWKHHGRPDLQVZKLFKQHHGHGWRLQWHUVHFW
IRU3&.WREHHYLGHQW7KHVHZHUHFRQWHQWSHGDJRJ\DQGFRQWH[W,WLVWKHUHIRUHLPSRUWDQW
WRFRQVLGHUWKHSUHYDLOLQJHGXFDWLRQDOFRQWH[WLQZKLFKWKLVVWXG\ZDVH[HFXWHG

2 

(GXFDWLRQLQ:HVWHUQ$XVWUDOLD$XVWUDOLDDQGWKHZRUOGLVFRQVWDQWO\XQGHUUHYLHZ$WWKH
RXWVHWRIWKLVVWXG\:HVWHUQ$XVWUDOLD¶VHGXFDWLRQFOLPDWHZDVPXFKDIIHFWHGE\WKH
HPSOR\PHQWRI2XWFRPHV%DVHG(GXFDWLRQ2%(DQGD)HGHUDO*RYHUQPHQWSXVKWRZDUGV
DQDWLRQDOFXUULFXOXP7KHVHWZRPDMRUFXUULFXOXPUHIRUPVQHFHVVLWDWHGDVHDUFKLQJORRNDW
WKHFXUULFXOXPDQGWKHH[SHFWDWLRQVIRUHGXFDWLRQWKDWVXFKUHIRUPVEULQJ

,Q:HVWHUQ$XVWUDOLD2XWFRPHV%DVHG(GXFDWLRQ2%(ZDVDUWLFXODWHGLQDGRFXPHQW
FDOOHGWKH&XUULFXOXP)UDPHZRUN&XUULFXOXP&RXQFLOZKLFKVWDWHGDVLWVSXUSRVH

7KH&XUULFXOXP)UDPHZRUNVHWVRXWZKDWDOOVWXGHQWVVKRXOGNQRZ
XQGHUVWDQGYDOXHDQGEHDEOHWRGRDVDUHVXOWRIWKHSURJUDPVWKH\
XQGHUWDNHLQVFKRROVLQ:HVWHUQ$XVWUDOLDIURPNLQGHUJDUWHQWKURXJKWR
<HDU,WVIXQGDPHQWDOSXUSRVHLVWRSURYLGHDVWUXFWXUHDURXQGZKLFK
VFKRROVFDQEXLOGHGXFDWLRQDOSURJUDPVWKDWHQVXUHVWXGHQWVDFKLHYHJRRG
RXWFRPHV

,WLVQHLWKHUDFXUULFXOXPQRUDV\OODEXVEXWDIUDPHZRUNLGHQWLI\LQJ
FRPPRQOHDUQLQJRXWFRPHVIRUDOOVWXGHQWV«  S

7KH&XUULFXOXP)UDPHZRUNDUWLFXODWHGVHYHQVWUDQGVLQWKHOHDUQLQJDUHDRI0DWKHPDWLFV
$SSUHFLDWLQJ0DWKHPDWLFV:RUNLQJ0DWKHPDWLFDOO\1XPEHU0HDVXUHPHQW&KDQFHDQG
'DWD6SDFHDQG3UH$OJHEUD$OJHEUD7KHWRSLFRIIUDFWLRQVZDVSODFHGLQWKH1XPEHU
VWUDQG

%HFDXVH2%(GLGQRWKDYHDQDFFRPSDQ\LQJV\OODEXVGRFXPHQWEXWLQVWHDGSURGXFHG
&XUULFXOXP*XLGHVZKLFKRXWOLQHGZKDWWKHVWXGHQWVVKRXOGOHDUQLQUHODWLRQWRWKHLURZQ
GHYHORSPHQWUDWKHUWKDQDJDLQVWWKHLUDJHPDQ\SDUHQWVWHDFKHUVDQGWKHFRPPXQLW\DW
ODUJHZHUHFRQFHUQHGWKDWWKHV\VWHPPLJKWEHµGXPELQJGRZQ¶HGXFDWLRQ7KHFRQFHUQ
ZDVWKDWVWXGHQWVLQJHQHUDOZHUHQRWUHFHLYLQJDQHGXFDWLRQWKDWZDVDFDGHPLFDOO\ULJRURXV
DQGQROHDUQLQJDUHDUHFHLYHGPRUHDWWHQWLRQWKDQGLGPDWKHPDWLFV7KHZKROHQRWLRQRIWKH
ODFNRIULJRXUZDVKHDYLO\VXSSRUWHGE\WKHSULQWWHOHYLVLRQDQGUDGLRPHGLD)RUVRPH
TXLWHYRFDOVHFWLRQVRIWKHFRPPXQLW\'RQQHOO\6ZDQWKHRQO\ZD\WRDVVXUH
WKHULJRXUZDVWRKDYHVWXGHQWVSURYLGLQJµSHQDQGSDSHU¶UHFRUGVRIDFKLHYHPHQWZKHUHWKH
FRUUHFWDQVZHUZDVSDUDPRXQWDQGZKHUHLQVWUXFWLRQZDVJLYHQLQTXLWHIRUPDOZD\V
XVXDOO\VXSSRUWHGE\DWH[WERRN,QWKLVPDQQHU2%(ZKLFKZDVDERXWWKHVWXGHQWV
3 

GHYHORSLQJDQGDSSO\LQJXQGHUVWDQGLQJDWWKHLURZQGHYHORSPHQWDOUDWHZDVLQFRQIOLFW
ZLWKWKHPRUHWUDGLWLRQDODQGSRSXOLVWYLHZ

)XUWKHUDJRRGGHDORIFRPSHWLWLYHQHVVEHWZHHQVFKRROVZDVGHYHORSLQJZLWKUHJDUGVWR
VFKRROUHVXOWV7KHUHZDVDJURZLQJWUHQGIRUWKH<HDUUHVXOWVWREHDJJUHJDWHGDQGIRU
µOHDJXHWDEOHV¶WREHPDGHDYDLODEOHWRWKHFRPPXQLW\IRUWKHVDNHRIµWUDQVSDUHQF\¶2QH
RIWKHNH\LQGLFDWRUVRIDVFKRRO¶VµVXFFHVV¶ZDVWKHQXPEHURIVWXGHQWVZKRVFRUHGDERYHD
EHQFKPDUNLQWKHGLIIHUHQWOHDUQLQJDUHDVDQGPDWKHPDWLFVZDVQRH[FHSWLRQ7KHUHZHUH
DOVRUHJXODUPDQGDWRU\EHQFKPDUNDVVHVVPHQWVIRUDOOVWXGHQWV,Q:HVWHUQ$XVWUDOLDWKHVH
ZHUHWKH:HVWHUQ$XVWUDOLDQ/LWHUDF\DQG1XPHUDF\$VVHVVPHQWV:$/1$LQ<HDU
<HDUDQG<HDUDQGWKH0RQLWRULQJ6WDQGDUGVLQ(GXFDWLRQ06(DVVHVVPHQWLQ<HDU
7KHVHZHUHVWDWHZLGHEHQFKPDUNHGDVVHVVPHQWVDQGVFKRROVUHFHLYHGDFRPSUHKHQVLYH
VWDWHPHQWDVWRKRZWKH\ZHUHIDULQJ

%RWK:$/1$DQG06(KDGDJUHDWGHDORIFXUUHQF\LQWKHFRPPXQLW\DQGWKHUHIRUH
VFKRROVZHUHYHU\DZDUHRIWKHLUSHUIRUPDQFHLQWKHP$VFKRRO¶VUHSXWDWLRQFRXOGEH
JUHDWO\HQKDQFHGWKURXJKDVWURQJSHUIRUPDQFH$OWHUQDWHO\DSRRUSHUIRUPDQFHFRXOG
QHJDWLYHO\DIIHFWWKHHQUROPHQWVWKDWDVFKRROHQMR\HGDVSDUHQWVZHUHOHVVOLNHO\WRZDQWWR
VHQGWKHLUFKLOGUHQWRDVFKRROZKLFKGLGQRWIHDWXUHSRVLWLYHO\LQWKHµOHDJXHWDEOHV¶+HQFH
WKHUHZDVDGLYLGHEHWZHHQWKH2%(SHGDJRJ\DQGSKLORVRSK\DQGWKHµSROLWLFDO¶UHDOLW\WR
ZKLFKVFKRROVZHUHIRUFHGWRDFFHGH

6KRUWO\DIWHUGXHWRSUHVVXUHIURPDYDULHW\RIVRXUFHVV\OODEXVGRFXPHQWVZHUH
LQWURGXFHGLQWRWKH:HVWHUQ$XVWUDOLDQHGXFDWLRQV\VWHPIRUDOOVFKRROV'(7:$
7KHVHGRFXPHQWVZHUHVXSSRVHGWREHDQDGMXQFWWRWKHPDQGDWHG&XUULFXOXP)UDPHZRUN
EXWZHUHQRWLQWKHPVHOYHVPDQGDWHG7KHVHGRFXPHQWVVSRNHRIZKDWWHDFKHUVQHHGHGWR
WHDFKLQHDFK\HDUOHYHORIFRPSXOVRU\VFKRROLQJWKURXJKWR<HDU:LWKWKH
LQWURGXFWLRQRIWKHQDWLRQDO1$3/$11DWLRQDO$VVHVVPHQW3URJUDP/LWHUDF\DQG
1XPHUDF\WHVWVWDNLQJWKHSODFHRIWKH:$/1$WHVWLQJLQFUHDVHGDFFRXQWDELOLW\SUHVVXUHV
RQVFKRROVIRUVWXGHQWDFKLHYHPHQWLQPDWKHPDWLFV

4 

7RZDUGVWKHFRQFOXVLRQRIWKLVVWXG\WKH$XVWUDOLDQ&XUULFXOXP$&ZDVLQWURGXFHG
WKURXJKWKH$XVWUDOLDQ&XUULFXOXP$VVHVVPHQWDQG5HSRUWLQJ$XWKRULW\$&$5$7KH
JRDORIWKLVFXUULFXOXPZDVWRSURYLGHDFRQVLVWHQWFXUULFXOXPDFURVVDOORIWKHVWDWHVDQG
WHUULWRULHVRI$XVWUDOLD,QWKHDQHZVSDSHUDUWLFOHIURP%DUU\0F*DZWKH&KDLURI
$&$5$
7KH$XVWUDOLDQFXUULFXOXPVHWVRXWVWXGHQWV¶OHDUQLQJHQWLWOHPHQWV±WKH
NQRZOHGJHXQGHUVWDQGLQJDQGVNLOOVWKDWDOOVWXGHQWVVKRXOGKDYHWKH
RSSRUWXQLW\WRDFTXLUH,WGRHVQRWSUHVFULEHKRZWHDFKHUVVKRXOG
RUJDQLVHWKHLUVWXGHQWV¶OHDUQLQJEXWLWRIIHUVVXJJHVWLRQVLQµFRQWHQW
HODERUDWLRQV¶RIZD\VLQZKLFKWHDFKHUVPLJKWGHYHORSLGHDV
        0F*DZ

2QFHDJDLQWKHFXUULFXOXPVSHOOHGRXWZKDWFRQWHQWZDVUHTXLUHGEXWQRWKRZWRWHDFKLW
7KHGRFXPHQWVWKHPVHOYHV$&$5$KDYHDYHU\KHDY\HPSKDVLVRQXQGHUVWDQGLQJ
DQGDUHYLHZRIWKHUDWLRQDOHUHYHDOVWKDWDSUHSRQGHUDQFHRIWKHNH\ZRUGVZDVFHQWUHGRQ
XQGHUVWDQGLQJDQGWKHVNLOOVZLWKDOJRULWKPLFDVSHFWVGHPDQGLQJIDUOHVVSURPLQHQFH
+RZHYHUWKHUHZDVDQGLVDWHQVLRQWKDWFRPHVIURPWKHHYHULQFUHDVLQJLPSRUWDQFHSODFHG
XSRQVWXGHQWVREWDLQLQJVWURQJUHVXOWVLQ1$3/$17KHUHIRUHDQ\PRYHWRWDNHVWXGHQWV
DQGWHDFKHUVDZD\IURPWKHPRUHIRUPDODQGWUDGLWLRQDOµSHQDQGSDSHU¶LQVWUXFWLRQUHTXLUHV
DJRRGGHDORIVWURQJHYLGHQFH7KLVHYLGHQFHPXVWVXSSRUWWKDWDQ\DOWHUQDWHPHWKRGVRI
WHDFKLQJDQGOHDUQLQJSURYLGHVVWXGHQWVZLWKEHWWHUXQGHUVWDQGLQJV

 Research Problem 

7KLVUHVHDUFKZDVEDVHGDURXQGWKHQHHGWRLPSURYHWKHWHDFKLQJDQGOHDUQLQJRIWKH
LPSRUWDQWWRSLFRIIUDFWLRQV$VSURIHVVLRQDOOHDUQLQJ3/LVWKHSUHGRPLQDQWZD\LQZKLFK
WHDFKHUVDGGWRWKHLUNQRZOHGJHDQGXQGHUVWDQGLQJLWLVWKHUHIRUHLPSHUDWLYHWKDWWKH
SURYLGHG3/EHHIIHFWLYH,QRUGHUWREHHIIHFWLYHWKH3/VKRXOGEHDFWLRQUHVHDUFKEDVHGWR
HQFRXUDJHWKHWHDFKHUVWREHFXULRXVDERXWFROOHFWGDWDUHJDUGLQJDQGWKHQFUHDWH
DOWHUQDWLYHSDWKZD\VWRLPSURYHWKHLUSUDFWLFH7HGGOLH	7DVKDNNRULLWVKRXOGDOVR
EHSUHGLFDWHGRQVRPHZHOOHVWDEOLVKHGJHQHUDOSULQFLSOHVRI3/&ODUNH&RKHQ	
+LOO/RXFNV+RUVOH\+HZVRQ/RYH	6WLOH6XSRYLW]	7XUQHUDQG
UHVXOWLQDQLPSURYHPHQWRIWHDFKHUV¶FDSDFLW\WRWHDFKWKLVGHPDQGLQJWRSLF
5 

7KHFKDOOHQJHLVGHYHORSLQJD3/GHVLJQWKDWHIIHFWLYHO\LPSURYHVWHDFKHUV¶3&.DQG
FDSDFLW\IRUWHDFKLQJIUDFWLRQV&DQWKLVFDSDFLW\EHLPSURYHGWKURXJKDIRFXVRQ
GHYHORSLQJFRQWHQWDQGSHGDJRJLFDONQRZOHGJHXQGHUDOHQVRIUHIOHFWLYHSUDFWLFHDQG
WKHUHE\OLQNLQJFRQWHQWDQGSHGDJRJ\WRGHYHORS3&."7KHUHIRUHD3/GHVLJQQHHGHGWR
EHHVWDEOLVKHGZKLFKGHYHORSHGFRQWHQWDQGSHGDJRJ\ERWKEDVHGDURXQGHYLGHQFHEDVHG
EHVWSUDFWLFH7KLVQHHGHGWREHGRQHLQVXFKDZD\DVWRGHYHORSWKHFRQILGHQFHRIWKH
WHDFKHUVLQWKHHIILFDF\RIWKH3/DQGFRQVHTXHQWO\GHYHORSFRQILGHQFHLQWKHLUDELOLW\WR
WHDFKWKHWRSLF

 Rationale and Significance 

)UDFWLRQVDUHDQLPSRUWDQWPDWKHPDWLFDOWRSLF%RRWK	1HZWRQ%URZQ	4XLQQ
&KLQQDSSDQ:XZLWKDSSOLFDWLRQVLQRWKHUDUHDVRIPDWKHPDWLFVDQGLQ
FRQWULEXWLQJWRZDUGVEHLQJDQXPHUDWHSHUVRQ:KHQWKLV5HVHDUFKHUDVNHGWHDFKHUVDERXW
WKHPRUHSUREOHPDWLFDUHDVRIPDWKHPDWLFVLQERWKWHDFKLQJDQGOHDUQLQJXQGHUVWDQGLQJRI
IUDFWLRQVZDVRIWHQPHQWLRQHG,WLVSUREDEO\QRFRLQFLGHQFHWKHQWKDWZKHQWHDFKHUVZHUH
DVNHGWRH[SODLQZK\WKH\WHDFKIUDFWLRQVDQGZKDWIUDFWLRQVDUHWKHDQVZHUVYDULHG
PDUNHGO\DQGWKHTXHVWLRQZDVDQVZHUHGLQDUDWKHUFXUVRU\PDQQHU

2QHRIWKHTXHVWLRQVSXUVXHGDWWKHVWDUWRIWKLVVWXG\ZDVWRDVFHUWDLQZKDWWKHUHVHDUFK
WHOOVWHDFKHUVDERXWZK\LWLVQHFHVVDU\WRWHDFKIUDFWLRQV7KLVLQIRUPDWLRQZDVUHPDUNDEO\
GLIILFXOWWRILQGFRQVLGHULQJWKHVHHPLQJO\XQDQLPRXVYRLFHUHJDUGLQJWKHLUGLIILFXOW\WR
WHDFKDQGOHDUQ:KHWKHULWLVDVVXPHGE\PRVWDXWKRUVWKDWWKHUHDGHUFRPHVWRWKHWH[W
ZLWKDQLQQDWHXQGHUVWDQGLQJRIZK\ZHWHDFKIUDFWLRQVRUWKDWWKHZULWHUZDQWVWKHUHDGHU
WRFRPHWRWKHLURZQFRQFOXVLRQLVQRWFOHDU+RZHYHUZKDWLVFOHDULVWKDWWRILQG
LQIRUPDWLRQRQWKHUHDVRQVDVWRZK\ZHWHDFKIUDFWLRQVDQGPRUHLPSRUWDQWO\ZK\
VWXGHQWVVKRXOGOHDUQIUDFWLRQVZRXOGEHDFKDOOHQJHWRPRVWWLPHSRRUWHDFKHUV,IGXHWRD
ODFNRILQIRUPDWLRQDQGNQRZOHGJHWHDFKHUVVHHIUDFWLRQVRIOLWWOHRUQRLPSRUWDQFHWKHQ
WKH\PD\EHUHOXFWDQWWRDIIRUGWKHPWKHWLPHDQGHIIRUWUHTXLUHGWRGHYHORSWKHFRQFHSWXDO
XQGHUVWDQGLQJIRUWKHPVHOYHVDQGIRUWKHLUVWXGHQWV

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
:KLOVWPDQ\WHDFKHUVDUHWKHPVHOYHVDEOHWRUHFLWHµUXOHV¶IRUGHDOLQJZLWKRSHUDWLQJZLWK
IUDFWLRQVIRUH[DPSOH³WRGLYLGHIUDFWLRQVZHLQYHUWDQGPXOWLSO\´YHU\IHZZRXOG
XQGHUVWDQGWKHVSHFLDOLVHGPDWKHPDWLFDONQRZOHGJHRIIUDFWLRQVZKLFKPDNHVLWQHFHVVDU\
WRDSSO\VXFKDUXOH7KHLUXQGHUVWDQGLQJDERXWIUDFWLRQVLVSUHGRPLQDQWO\RSHUDWLRQDO
ZLWKRXWDFOHDUFRQFHSWXDOXQGHUVWDQGLQJWRXQGHUSLQLW$V1XQHVDQG%U\DQWVWDWH
VWXGLHVVKRZWKDWVWXGHQWVFDQOHDUQSURFHGXUHVZLWKRXWXQGHUVWDQGLQJ
WKHLUFRQFHSWXDOVLJQLILFDQFH6WXGLHVZLWKDGXOWVVKRZWKDWNQRZOHGJHRI
SURFHGXUHVFDQUHPDLQLVRODWHGIURPXQGHUVWDQGLQJIRUDORQJWLPHVRPH
DGXOWVZKRDUHDEOHWRLPSOHPHQWWKHSURFHGXUHWKH\OHDUQHGIRUGLYLGLQJ
RQHIUDFWLRQE\DQRWKHUDGPLWWKDWWKH\KDYHQRLGHDZK\WKHQXPHUDWRU
DQGWKHGHQRPLQDWRUH[FKDQJHSODFHVLQWKLVSURFHGXUH
         S

,WLVLPSRUWDQWWKDWZKHQDWWHQGLQJ3/RQWKHWRSLFRIIUDFWLRQVWKHSDUWLFLSDQWVDUHHQJDJHG
LQOHDUQLQJZKLFKDFNQRZOHGJHVIUDFWLRQVDVEHLQJZRUWK\RIDWWHQWLRQDQGHQFRXUDJHVWKHP
WRHQJDJHZLWKFRQWHQWDQGSHGDJRJ\ZKLFKGHYHORSVFRQFHSWXDOXQGHUVWDQGLQJV6XFK
HQJDJHPHQWVKRXOGWKHQKHOSWKHWHDFKHUVWRDQVZHUWKHTXHVWLRQ³:KDWGR,WHDFKDQG
KRZGR,WHDFKLW"´TXHVWLRQVZKLFKDUHIXQGDPHQWDOLQWKHDSSOLFDWLRQRI3HGDJRJLFDO
&RQWHQW.QRZOHGJH3&.3&.ZLOOEHGLVFXVVHGLQGHWDLOLQVHFWLRQVDQG


7KLVVWXG\DLPHGWRGHWHUPLQHZKHWKHUWKH3&.RISULPDU\VFKRROWHDFKHUVRIPDWKHPDWLFV
FRXOGEHHQKDQFHGE\DSSO\LQJUHIOHFWLYHSUDFWLFHWRSURIHVVLRQDOOHDUQLQJIRFXVVHGRQ
FRQWHQWDQGSHGDJRJ\$V\QWKHVLVRIWKHOLWHUDWXUHHVWDEOLVKHGWKHLPSRUWDQFHRQ3&.
6KXOPDQ+LOOHWDOIRUWHDFKHUVWKHLPSRUWDQFHRIVXEMHFWFRQWHQW
NQRZOHGJH$PEURVH%DOO7KDPHV	3KHOSV&KDUDODPERXVHWDO
&REE	-DFNVRQ+LOOHWDO7ROXN8ऊDUSHGDJRJLFDONQRZOHGJH%DOO
7KDPHV	3KHOSV+LOOHWDO3DUN	2OLYHU6KXOPDQDQG
UHIOHFWLRQRQSUDFWLFH3DUN	2OLYHU%DUNDWVDV	0DORQH7KLVVWXG\DLPVWR
PDNHVRPHVLJQLILFDQWFRQWULEXWLRQVWRUHVHDUFKDERXWWKHWHDFKLQJRIIUDFWLRQV

$QDUHDRIVLJQLILFDQFHLQWKLVVWXG\FDQEHGUDZQIURPWKHHPSRZHUPHQWRIWHDFKHUV
WKURXJKWKHSURGXFWLRQRIHIIHFWLYH3/H[SHULHQFHV3/H[SHULHQFHVZKLFKKDYHDIRFXVRQ
FRQWHQWDQGSHGDJRJ\DQGWKH3&.ZKLFKLVH[HUFLVHGZKHQWKHVHWZRGRPDLQV
FRPSOHPHQWHDFKRWKHU
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
$WSUHVHQWWKHUHLVDERG\RIUHVHDUFKWKDWVXSSRUWVWKHGHYHORSPHQWRI3&.DVDQHIIHFWLYH
ZD\LQZKLFKWRLPSURYHWHDFKLQJDQGOHDUQLQJ+RZHYHUWKHPDMRULW\RIWKLVZRUNKDV
EHHQFRPSOHWHGLQWKHGLVFLSOLQHVRIVFLHQFHHGXFDWLRQZLWKDOLWWOHLQWKHVRFLDOVFLHQFHV
7KHZRUNOLQNLQJ3&.DQGPDWKHPDWLFVWHDFKLQJDQGOHDUQLQJLVHPEU\RQLFDQGPRVWO\
WKHRUHWLFDOLQQDWXUH)XUWKHUDV+LOO%OXQN&KDUDODPERV/HZLV3KHOSV6OHHSDQG%DOO
EVWDWHWZRPDMRUVKRUWFRPLQJVRIUHVHDUFKLQWRWKHILHOGRIPDWKHPDWLFDO
NQRZOHGJHIRUWHDFKLQJKDYHEHHQWKHIRFXVRQRQHPDWKHPDWLFDOWRSLFLQWKHFRQWH[WRI
RQHOHVVRQDQGWKHDQDO\VLVRIWKLVWKURXJKWKHµOHQV¶RIRQHWHDFKHU7KLVVWXG\ZDV
FRQFHUQHGZLWKPDQ\FRQWULEXWLQJHOHPHQWVRYHUDQH[WHQGHGQXPEHURIOHVVRQVZLWKD
JURXSRIWHDFKHUVIURPDYDULHW\RIEDFNJURXQGVDQGEULQJLQJZLWKWKHPDYDULHW\RI
H[SHULHQFH

)XUWKHUWKHLPSOLFDWLRQVRIGHPRQVWUDWLQJWKHHIIHFWLYHQHVVRIWKLV3/GHVLJQLVWKDWLW
FRXOGDOVREHEHQHILFLDOLQLQIRUPLQJWHDFKHUHGXFDWLRQDQGSHUKDSVVWLPXODWLQJIXUWKHU
UHVHDUFKWRVHHLIDVLPLODUGHVLJQZRXOGEHQHILWWKHVHSURVSHFWLYHWHDFKHUV7KH
LPSOLFDWLRQVDUHDOVRZLGHUHDFKLQJIRUWHDFKHUVRIPDWKHPDWLFVLIWKLVDSSURDFKLVSURYHQ
XVHIXOLQRQHRIWKHPRUHSUREOHPDWLFWHDFKLQJDUHDVLQWKHPDWKHPDWLFVV\OODEXV7KURXJK
HOHFWLQJWRZRUNZLWKWKHWHDFKHUVRQWKHVSHFLILFFRQFHSWRIIUDFWLRQVDWRSLFZKLFKWKH
UHVHDUFKKDVHVWDEOLVKHGDVEHLQJSDUWLFXODUO\FRQFHSWXDOO\GLIILFXOWLWLVH[SHFWHGWKDW
VXFFHVVLQWKLVSURMHFWFRXOGOHDGWRVLPLODUVXFFHVVLQRWKHUSULPDU\RUORZHUVHFRQGDU\
PDWKHPDWLFVWRSLF$WWKHYHU\OHDVWWKLVVWXG\DLPVWRJLYHLPSHWXVWRIXUWKHUVWXGLHVRQ
WKHHIILFDF\RIVXFKDQDSSURDFK
 Purpose and Research Questions 

7KHSXUSRVHRIWKLVVWXG\LVWRLQYHVWLJDWHZKHWKHU3/ZLWKDIRFXVRQFRQWHQWNQRZOHGJH
SHGDJRJLFDONQRZOHGJHDQGUHIOHFWLYHSUDFWLFHFDQHQKDQFHWHDFKHUV3&.IRUWHDFKLQJ
IUDFWLRQVDQGPDNHWKHPPRUHFRQILGHQWWHDFKHUVRIIUDFWLRQV0RUHVSHFLILFDOO\WKHVWXG\
DWWHQGHGWRWKHIROORZLQJUHVHDUFKTXHVWLRQV

 :KDWLVWKHFXUUHQWVWDWXVRIWHDFKLQJIUDFWLRQVLQPLGGOHDQGXSSHUSULPDU\VFKRRO
FODVVURRPVLQ:HVWHUQ$XVWUDOLD"
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
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶FRQWHQW
NQRZOHGJHRIIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶SHGDJRJLFDO
NQRZOHGJHRIWHDFKLQJIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶EHOLHIVDQG
DWWLWXGHVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQJHQHUDODQGIUDFWLRQVLQSDUWLFXODU"
 Definition of Terms 

)RUWKHSXUSRVHRIWKLVVWXG\WKHIROORZLQJGHILQLWLRQVZLOOEHDGRSWHGZKHQGLVFXVVLQJ
IUDFWLRQV

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  Summary 

7KLVVWXG\DURVHIURPWKH5HVHDUFKHU¶VFRQWDFWZLWKSUDFWLVLQJWHDFKHUVZKRH[SUHVVHGD
GHVLUHWRLPSURYHWKHLUWHDFKLQJRIIUDFWLRQV0DQ\RIWKHVHWHDFKHUVZHUHVNLOOHG
SUDFWLWLRQHUVZKRKDGH[SHULHQFHSUHYLRXVSURIHVVLRQDOOHDUQLQJDQGDFFHVVWRDYDULHW\RI
FXUULFXOXPGRFXPHQWV5HJDUGOHVVWKH\IHOWWKHLUFODVVURRPVZHUHSHUKDSVQRWSURYLQJWR
EHWKHPRVWHIIHFWLYHOHDUQLQJHQYLURQPHQWIRUWKLVWRSLF

7KLVVWXG\WKHUHIRUHKDGWKHLQWHQWLRQRILQYHVWLJDWLQJZKHWKHU3/ZLWKDIRFXVRQFRQWHQW
NQRZOHGJHSHGDJRJLFDONQRZOHGJHDQGUHIOHFWLYHSUDFWLFHFDQHQKDQFHWHDFKHUV¶3&.IRU
WHDFKLQJIUDFWLRQVDQGPDNHWKHPPRUHFRQILGHQWWHDFKHUVRIIUDFWLRQV'HPRQVWUDWLQJWKLV
WREHWKHFDVHZRXOGKDYHZLGHLPSOLFDWLRQVIRUWKHGHYHORSPHQWRISURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVIRULQVHUYLFHWHDFKHUVDQGZRXOGDOVREHKLJKO\EHQHILFLDOLQLQIRUPLQJ
WHDFKHUHGXFDWLRQ

7KHIROORZLQJFKDSWHUUHYLHZVWKHDYDLODEOHOLWHUDWXUHWRLQIRUPWKHVWXG\DQGSURYLGH
EDFNJURXQGRQWKHPHVDQGWRSLFVVXFKDVIUDFWLRQVZKDWWKH\DUHDQGZK\ZHVKRXOGWHDFK
WKHPWKHFDXVHVRIGLIILFXOWLHVLQWHDFKLQJDQGOHDUQLQJIUDFWLRQVWKHUROHVRIWHDFKHUV
WH[WVDQGUHSUHVHQWDWLRQVLQWKHWHDFKLQJRIIUDFWLRQVSURIHVVLRQDOGHYHORSPHQWZKDW
NQRZOHGJHWHDFKHUVUHTXLUHGWRWHDFKPDWKHPDWLFVDQGWKHUROHVRIEHOLHIVDWWLWXGHVDQG
VHOIHIILFDF\


 
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CHAPTER 2 
2 Literature Review

7KHOLWHUDWXUHUHYLHZSURYLGHVDFRQWH[WWRWKHVWXG\DQGLQIRUPVWKHFRQFHSWXDOLVDWLRQDQG
GHVLJQRIWKHUHVHDUFK7KHOLWHUDWXUHUHYLHZFRQVLGHUVIUDFWLRQVKRZWKH\DUHWDXJKWDQG
OHDUQHGGLIILFXOWLHVLQOHDUQLQJIUDFWLRQVWHDFKHUVDQGWKHGLIIHUHQWUHVRXUFHVDYDLODEOHWR
WKHPWRWHDFKIUDFWLRQVSHGDJRJLFDOFRQWHQWNQRZOHGJHDQGLWVGRPDLQVWKHDIIHFWLYH
GRPDLQDQGKRZLWLPSDFWVRQWKHWHDFKLQJDQGOHDUQLQJDQGSURIHVVLRQDOOHDUQLQJ$
FRQFHSWXDOIUDPHZRUNZKLFKHPHUJHVIURPWKHOLWHUDWXUHLVWKHQGHVFULEHG

 What is a Fraction? 

7KLVVWXG\ZLOOFRQFHQWUDWHRQGHDOLQJZLWKWKHUDWLRQDOQXPEHUVWKRXJKWRIDVIUDFWLRQV
DQGRQO\WKRVHIUDFWLRQVZKLFKDUHUHSUHVHQWHGDVFRPPRQLQWHJHUIUDFWLRQV'HFLPDO
IUDFWLRQVDQGUDWLRVZLOOQRWEHWKHIRFXVRIWKLVVWXG\DOWKRXJKUHIHUHQFHZLOOEHPDGHWR
WKHP

=HYHQEHUJHQ'ROHDQG:ULJKWH[SUHVVDFRQQHFWLRQEHWZHHQZKROHDQGUDWLRQDO
QXPEHUV)LJXUH7KH\DVVHUWWKDWZKROHQXPEHUXQGHUVWDQGLQJSURYLGHVWKH
IRXQGDWLRQIRUWKHXQGHUVWDQGLQJRIUDWLRQDOQXPEHUV

Figure 1.1 =HYHQEHUJHQ'ROHDQG:ULJKWZKROHQXPEHUDQGUDWLRQDOQXPEHU
FRQQHFWLRQV
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
5DWLRQDOQXPEHUVWDNHWKHIRUPRIDEZKHUHDDQGEDUHQDWXUDOQXPEHUVDQGZKHUHELV
QRW]HURDQGFDQEHWKRXJKWRILQWHUPVRIIUDFWLRQVERWKGHFLPDODQGFRPPRQUDWLRVDQG
SURSRUWLRQV,WLVWKHUHIRUHXVHIXOWRGHWHUPLQHWKHGLIIHUHQFHEHWZHHQWKHWKUHHWHUPV
%HFDXVHRIWKHVLPLODULW\LQWKHV\PEROLFUHSUHVHQWDWLRQRIIUDFWLRQVUDWLRVDQGSURSRUWLRQV
LWLVDGYDQWDJHRXVWRLOOXVWUDWHWKHGLIIHUHQFHVWKDWWKHFRQWH[WRIDVLWXDWLRQFDQEULQJWRWKH
UHDGLQJRIWKHV\PEROV

6PLWKXVHVWKHWHUPµTXRWLHQW¶WRQDPHDQ\QXPHUDOZKLFKLVDPELJXRXVEHFDXVHWKH
FRQWH[WKDVQRWEHHQVHW:KHUHWKHFRQWH[WKDVEHHQVHWDQGWKHTXRWLHQWREYLRXVO\UHIHUV
WRDTXDQWLW\WKDWKDVEHHQGLYLGHGLQWRVRPHQXPEHURIHTXDOVL]HGSDUWVWKLVFDQEHFDOOHG
DIUDFWLRQHJô WKUHHSDUWVRXWRIDWRWDORIIRXUHTXDOSDUWV,QWKLVIRUPDWLWLV
JHQHUDOO\UHIHUUHGWRDVDFRPPRQIUDFWLRQ$GHFLPDOIUDFWLRQLVDIUDFWLRQZKHUHWKH
GHQRPLQDWRULVDSRZHURI'HFLPDOIUDFWLRQVDUHFRPPRQO\H[SUHVVHGZLWKRXWD
GHQRPLQDWRUWKHGHFLPDOVHSDUDWRUEHLQJLQVHUWHGLQWRWKHQXPHUDWRUZLWKOHDGLQJ]HURV
DGGHGLIQHHGHGDWWKHSRVLWLRQIURPWKHULJKWFRUUHVSRQGLQJWRWKHSRZHURIRIWKH
GHQRPLQDWRU)RUH[DPSOHLVH[SUHVVHGDVDVDVDQG
VRIRUWK

:KHQDTXRWLHQWUHIHUVWRWKHPXOWLSOLFDWLYHUHODWLRQVKLSEHWZHHQWZRTXDQWLWLHVHJDUDWLR
RISHQFLOWRSHQVLPSOLHVWKHUHDUHWKUHHWLPHVDVPDQ\SHQVDVSHQFLOVLWLVWKHQD
UDWLRDQGZKHQZHKDYHDQHTXDWLRQZLWKDUDWLRRQHDFKVLGHDE FGRU WKHQ
ZHUHIHUWRWKLVDVDSURSRUWLRQ
 Why Teach Fractions? 

6RZK\DUHIDFWLRQVVRLPSRUWDQWIRUVWXGHQWVWROHDUQ"6LHPRQZULWHV
,WLVQRORQJHUDFFHSWDEOHWKDWVWXGHQWVOHDYHVFKRROZLWKRXWWKH
IRXQGDWLRQNQRZOHGJHVNLOOVDQGGLVSRVLWLRQVWKH\QHHGWREHDEOH
IXQFWLRQHIIHFWLYHO\LQPRGHUQVRFLHW\7KLVLQFOXGHVWKHDELOLW\WRUHDG
LQWHUSUHWDQGDFWXSRQDPXFKODUJHUUDQJHRIWH[WVWKDQWKRVH
HQFRXQWHUHGE\SUHYLRXVJHQHUDWLRQV,QDQDQDO\VLVRIFRPPRQO\
HQFRXQWHUHGWH[WVWKDWLVWH[WVWKDWDWOHDVWRQHPHPEHURIDKRXVHKROG
PLJKWQHHGWRZDQWWRRUKDYHWRGHDOZLWKRQDGDLO\ZHHNO\PRQWKO\
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
RUDQQXDOEDVLVDSSUR[LPDWHO\ZHUHLGHQWLILHGDVUHTXLULQJVRPH
GHJUHHRITXDQWLWDWLYHDQGRUVSDWLDOUHDVRQLQJ2IWKHVHWH[WVWKH
PDWKHPDWLFDONQRZOHGJHPRVWFRPPRQO\UHTXLUHGZDVVRPH
XQGHUVWDQGLQJRIUDWLRQDOQXPEHUDQGSURSRUWLRQDOUHDVRQLQJWKDWLV
IUDFWLRQVGHFLPDOVSHUFHQWUDWLRDQGSURSRUWLRQ$QDELOLW\WRGHDOZLWK
DZLGHUDQJHRIWH[WVUHTXLUHVPRUHWKDQOLWHUDF\LWUHTXLUHVDJHQXLQH
XQGHUVWDQGLQJRINH\XQGHUSLQQLQJLGHDVDQGDFDSDFLW\WRUHDGLQWHUSUHW
DQGXVHDYDULHW\RIV\PEROLFVSDWLDODQGTXDQWLWDWLYHWH[WV7KLVFDSDFLW\
LVDFRUHFRPSRQHQWRIZKDWLWPHDQVWREHQXPHUDWH
S

:KHUHLWLVUHODWLYHO\HDV\WRWKLQNRIVLJQLILFDQWDSSOLFDWLRQVIRUSURSRUWLRQDOUHDVRQLQJ
DQGUDWLRVPLVVLQJYDOXHSUREOHPVOLQHDUHTXDWLRQVUDWHVVFDOLQJFRRUGLQDWHJUDSKVHWF
ZKLFKKDYHERWKµUHDOOLIH¶DQGPDWKHPDWLFDOLPSRUWH[DPSOHVRIWKHVLJQLILFDQWXVHRI
FRPPRQIUDFWLRQVDUHDOLWWOHOHVVREYLRXV&HUWDLQO\WKHUHDUHDSSOLFDWLRQVLQWKHDUHDVRI
HTXLYDOHQWIUDFWLRQVORQJGLYLVLRQSHUFHQWDJHSODFHYDOXHPHDVXUHPHQWFRQYHUVLRQDQG
DOJHEUDZKLFKRFFXULQODWHSULPDU\DQGHDUO\VHFRQGDU\PDWKHPDWLFVFODVVURRPV,WFDQEH
TXLWHDFKDOOHQJHWRFRQYLQFHPRVWWHDFKHUVDQGVWXGHQWVDERXWWKHLPSRUWDQFHRIWKLVDUHD
RIPDWKHPDWLFDOXQGHUVWDQGLQJ)RULQVWDQFHWKHUHDGLQJRIDQDORJXHFORFNVLQSDUWLFXODU
WKHNH\WLPHVRIDTXDUWHUSDVWDKDOISDVWDQGDTXDUWHUWRDOOKROGDELWOHVVLPSRUWDQFH
ZLWKWKHDGYHQWDQGXSWDNHRIGLJLWDOWLPHSLHFHV,WLVLQGHHGGLIILFXOWWRWKLQNRIPDQ\
VLWXDWLRQVZKHUHRWKHUWKDQWKHXVHRISHUKDSVXQLWIUDFWLRQVDQGDIHZNH\FRPPRQ
IUDFWLRQVSHUKDSVóòѿôDQGҀXVLQJGHFLPDOIUDFWLRQVRUSHUFHQWDJHVZRXOGQRW
DSSHDUWREHPRUHLOOXVWUDWLYH

1XQHVDQG%U\DQWFODLPWKDWLQSULPDU\VFKRROVWKHUHDUHRQO\WZRW\SHVRI
VLWXDWLRQVZKHUHIUDFWLRQVDUHHPSOR\HGWKHVHEHLQJPHDVXUHPHQWDQGGLYLVLRQ:KHQZH
PHDVXUHZHRIWHQKDYHWRGHVFULEHWKHREMHFWEHLQJPHDVXUHGLQZKROHXQLWVDQGIUDFWLRQV
WRUHSUHVHQWSDUWVRIWKHXQLW,QWKHGLYLVLRQVLWXDWLRQZHXVHIUDFWLRQVWRUHSUHVHQWD
TXDQWLW\ZKHQWKHGLYLGHQGLVVPDOOHUWKDQWKHGLYLVRU7KLVLVDIDFWWKDWZKHQVWDWHGVHHPV
REYLRXVEXWWKHFRQQHFWLRQPD\QRWDOZD\VEHPDGHLQWKHPLQGRIWKHWHDFKHUDQG
WKHUHIRUHLVOHVVOLNHO\WREHPDGHLQWKHPLQGRIWKHVWXGHQWV
 
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
,QZKHQZULWLQJDERXWUDWLRQDOQXPEHUVIRUWKHVHPLQDORational Number Project
513%HKU/HVK3RVWDQG6LOYHUZURWH
5DWLRQDOQXPEHUFRQFHSWVDUHDPRQJWKHPRVWFRPSOH[DQGLPSRUWDQW
PDWKHPDWLFDOLGHDVFKLOGUHQHQFRXQWHUGXULQJWKHLUSUHVHFRQGDU\VFKRRO
\HDUV7KHLULPSRUWDQFHPD\EHVHHQIURPDYDULHW\RISHUVSHFWLYHV(a)
IURPDSUDFWLFDOSHUVSHFWLYHWKHDELOLW\WRGHDOHIIHFWLYHO\ZLWKWKHVH
FRQFHSWVYDVWO\LPSURYHVRQH
VDELOLW\WRXQGHUVWDQGDQGKDQGOH
VLWXDWLRQVDQGSUREOHPVLQWKHUHDOZRUOG(b)IURPDSV\FKRORJLFDO
SHUVSHFWLYHUDWLRQDOQXPEHUVSURYLGHDULFKDUHQDZLWKLQZKLFKFKLOGUHQ
FDQGHYHORSDQGH[SDQGWKHPHQWDOVWUXFWXUHVQHFHVVDU\IRUFRQWLQXHG
LQWHOOHFWXDOGHYHORSPHQWDQG(c)IURPDPDWKHPDWLFDOSHUVSHFWLYH
UDWLRQDOQXPEHUXQGHUVWDQGLQJVSURYLGHWKHIRXQGDWLRQXSRQZKLFK
HOHPHQWDU\DOJHEUDLFRSHUDWLRQVFDQODWHUEHEDVHG  
         S


:KLOVWWKLVLVDQHDWVXPPDU\WKHUHLVOLWWOHLQWKHUHPDLQGHURIWKHUHVHDUFKSDSHUWRMXVWLI\
WKHLUDVVHUWLRQVUHJDUGLQJWKHVHLPSRUWDQWPDWKHPDWLFDOLGHDVQHLWKHUSUDFWLFDOµUHDOZRUOG¶
VLWXDWLRQVQRUVFKRROEDVHGVLWXDWLRQVDUHH[SRXQGHGXSRQ7KHUHIRUHIRUPDQ\WHDFKHUVLW
LVDOPRVWDOHDSRIIDLWKWKDWWKH\WHDFKIUDFWLRQVQRWQHFHVVDULO\IRULPPHGLDWHDSSOLFDWLRQ
DQGXQGHUVWDQGLQJVEXWUDWKHUDVDYDOXDEOHEDVLVIRUIXUWKHUOHDUQLQJDQGDVVFDIIROGLQJIRU
LPSRUWDQWFRQFHSWXDOIUDPHZRUNV

0DWKHPDWLFVFXUULFXODIURPDURXQGWKHZRUOGDGGUHVVWKHLVVXHRIIUDFWLRQVZKLFKLVD
WRSLFZKLFKKDVORQJEHHQGRFXPHQWHGWRFDXVHVWXGHQWVGLIILFXOWLHV$QWKRQ\	'LQJ
$QWKRQ\	:DOVKDZ&DSUDUR&DUSHQWHU&RUELWW.HSQHU/LQGTXLVW	
5H\V&UDPHU%HKU3RVW	/HVK0DFN1XQHV	%U\DQW
8VLVNLQ:DWDQDEH:X6PLWKSDVVHUWV³1RDUHDRIVFKRRO
PDWKHPDWLFVLVDVPDWKHPDWLFDOO\ULFKFRJQLWLYHO\FRPSOLFDWHGDQGGLIILFXOWWRWHDFKDV
IUDFWLRQVUDWLRVDQGSURSRUWLRQ´7KH1DWLRQDO$VVHVVPHQWRI(GXFDWLRQDO3URJUHVV5HSRUW
ZKLFKZDVSXEOLVKHGLQWKH8QLWHG6WDWHVRI$PHULFDLQGHFODUHVWKDWIUDFWLRQVDUH
³H[FHHGLQJO\GLIILFXOWIRUFKLOGUHQWRPDVWHU´%UDVZHOOHWDOS1RWRQO\GRWKHVWXGLHV
VKRZWKDWIUDFWLRQVDUHGLIILFXOWWROHDUQEXWDOVRWKDWVWXGHQWVDUHIUHTXHQWO\XQDEOHWR
UHPHPEHUSULRUH[SHULHQFHVDERXWIUDFWLRQVFRYHUHGLQSUHYLRXV\HDUV*URII


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
5HVHDUFKWHOOVXVWKDWVWXGHQWVHQWHUVFKRROZLWKDQDOUHDG\GHYHORSLQJFRQFHSWRIIUDFWLRQV
(PSVRQ0HDJKHU1XQHV	%U\DQW6KDUS*DUDIROR	$GDPV
JDWKHUHGIURPKLVRUKHUµUHDOOLIH¶FLUFXPVWDQWLDONQRZOHGJH0DFN6PLWK
H[SUHVVHVLWDVVXFK
«WKHQHHGIRUIUDFWLRQVDQGWKHGHYHORSPHQWRIDFWLRQVHTXHQFHVWR
JHQHUDWHWKHPDULVHTXLWHHDUO\LQFKLOGUHQ¶VVRFLDODFWLYLWLHVZLWK
SK\VLFDOREMHFWV2IWHQREMHFWVOLNHFRRNLHVDUHGHVLUDEOHDQGVFDUFHDQG
WKHUHIRUHPXVWEHGLYLGHGXSDQGVKDUHGµ)DLU¶VKDULQJTXLFNO\OHDGVWR
WKHQHFHVVLW\RISDUWVRIHTXDOVL]H
S

7KLVXQGHUVWDQGLQJVKRXOGEHFRQVLVWHQWO\IXUWKHUGHYHORSHGLQVFKRROVDQGLQGHHGLQPDQ\
FDVHVLVEHLQJDGGUHVVHG<HWUHVHDUFKE\&KDSLQDQG-RKQVRQFRQFOXGHGWKDW
³«WKLVFRPSOH[WRSLFFDXVHVPRUHWURXEOHIRUHOHPHQWDU\DQGPLGGOHVFKRROVWXGHQWVWKDQ
DQ\RWKHUDUHDRIPDWKHPDWLFV´S,QGHHG%DEDIRXQGWKDWVRPHXQLYHUVLW\
VWXGHQWVFRXOGQRWXQGHUVWDQGIUDFWLRQV7KLVVRUWRIIUDFWLRQDOXQGHUVWDQGLQJLVSDUWRID
ZLGHUXQGHUVWDQGLQJRIUDWLRQDOQXPEHUV

&KLQQDSSDQVWDWHGWKDW³IUDFWLRQVSURYLGHWHDFKHUVZLWKDQLQVLJKWLQWR
GHYHORSPHQWVLQFKLOGUHQ¶VXQGHUVWDQGLQJRIQXPEHUVDQGUHODWLRQVEHWZHHQQXPEHUV´DQG
WKDWWKH\³SURYLGHLPSRUWDQWSUHUHTXLVLWHFRQFHSWXDOIRXQGDWLRQVIRUWKHJURZWKDQG
XQGHUVWDQGLQJRIRWKHUQXPEHUW\SHVDQGDOJHEUDLFWKLQNLQJ´S$SDUWIURPWKHVH
QXPEHUEDVHGDVSHFWVRIPDWKHPDWLFDOXQGHUVWDQGLQJWKHWRSLFRIIUDFWLRQVDOVRVXSSRUWV
VWXGHQWVWRPDNHFULWLFDOFRQFHSWXDOOLQNVLQVXFKVWUDQGVDVVSDFHDQGPHDVXUHPHQW
3LWNHWKO\	+XQWLQJ

%RRWKDQG1HZWRQ%URZQDQG4XLQQDQG:XVWURQJO\OLQNDUREXVW
NQRZOHGJHRIIUDFWLRQVWRVXFFHVVLQDOJHEUD:XVWDWHV
,ZLOODUJXHLQWKLVSDSHUWKDWQRPDWWHUKRZPXFK³DOJHEUDLFWKLQNLQJ´LV
LQWURGXFHGLQWKHHDUO\JUDGHVDQGQRPDWWHUKRZZRUWKZKLOHVXFK
H[HUFLVHVPLJKWEHWKHIDLOXUHUDWHLQDOJHEUDZLOOFRQWLQXHWREHKLJK
XQOHVVZHUDGLFDOO\UHYDPSWKHWHDFKLQJRIIUDFWLRQVDQGGHFLPDOV

7KHSURSHUVWXG\RIIUDFWLRQVSURYLGHVDUDPSWKDWOHDGVVWXGHQWVJHQWO\
IURPDULWKPHWLFXSWRDOJHEUD  
         S

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
)XUWKHU%URZQDQG4XLQQHVSRXVHWKDWIUDFWLRQVDQGDOJHEUDDUHFORVHO\OLQNHGDQG
WKDWPXFKRIWKHEDVLVRIWKLQNLQJDOJHEUDLFDOO\LVEDVHGXSRQDFOHDUXQGHUVWDQGLQJRIDQG
DELOLW\WRPDQLSXODWHIUDFWLRQV,QGHHGWKH1DWLRQDO0DWKHPDWLFV&XUULFXOXP)UDPLQJ
SDSHU$&$5$XVHVIUDFWLRQVWRKLJKOLJKWWKHQHHGWRLGHQWLI\WKHPRUHLPSRUWDQW
WRSLFVWRWHDFK

 Student Understanding of Fractions 

6WXGHQWVDUULYHIRUWKHLUIRUPDOVFKRROLQJZLWKDGHYHORSLQJFRQFHSWRIIUDFWLRQVUDWLRVDQG
SURSRUWLRQDOLW\0DPHGH1XQHV	%U\DQW6PLWKDQGWKLVLVLQSDUWGXHWRWKH
GHYHORSPHQWRIWKHLPSRUWDQWFRQFHSWRIVKDULQJ6KDUS7KLVLVVRPHWLPHVFDOOHG
V\VWHPDWLFGHDOLQJ'DYLV	3LWNHWKO\DQGEHFDXVHRIWKHLPSRUWDQFHRIEHLQJDEOH
WRVKDUHLWHPVZLWKRWKHUVVWXGHQWVDUHRIWHQYHU\IDPLOLDUZLWKWKHIUDFWLRQVòDQGóDQG
DOLWWOHOHVVVRZLWKͳ ͵ൗ DQGͳ ͷൗ 

,WVHHPVPRUHWKDQUHDVRQDEOHWRVXSSRVHWKDWLIVWXGHQWVFRPHWRVFKRROZLWKFHUWDLQ
FRQFHSWVDOUHDG\LQSODFHWKHUHLVDOVRWKHSRVVLELOLW\WKDWWKHFRQFHSWVWKH\KDYHGHYHORSHG
DUHRQO\SDUWLDOO\GHYHORSHGRULQGHHGPLVFRQFHLYHG0DUWLQLHZULWHVWKDW³5HVHDUFK
VKRZVWKDWVWXGHQWVKDYHPLVFRQFHSWLRQVWKDWVWHPIURPWKHLUSUHYLRXVNQRZOHGJHWKDW
LQWHUIHUHVZLWKWKHLUXQGHUVWDQGLQJRIUDWLRQDOQXPEHUV´S,QGHHGPDQ\FRQFHSWV
ZKLFKDUHUHODWHGWRZRUNLQJZLWKZKROHQXPEHUVDFWXDOO\LQWHUIHUHZLWKKRZFKLOGUHQWKLQN
DERXWIUDFWLRQV3RVW	&UDPHU

First Steps in Mathematics:LOOLV'HYOLQ-DFRE3RZHOO7RPD]RV	7UHDF\LVD
VHULHVGHVLJQHGWRHQKDQFHWHDFKHU¶VSURIHVVLRQDOMXGJHPHQWVDERXWPDWKHPDWLFVWHDFKLQJ
DQGOHDUQLQJZKLFKRULJLQDWHGLQ:HVWHUQ$XVWUDOLD,WKDVVLQFHEHHQDGRSWHGLQPDQ\
VWDWHVRI$XVWUDOLDDQGDUHDVRI*UHDW%ULWDLQ&DQDGD1HZ=HDODQGDQGWKH8QLWHG6WDWHV
RI$PHULFD7KLVGRFXPHQWDUJXHVWKDWGHYHORSPHQWDOO\WKHUHDUHVHYHQNH\XQGHUVWDQGLQJV
UHJDUGLQJIUDFWLRQVLQRUGHUWRDFKLHYHWKH:HVWHUQ$XVWUDOLDQ&XUULFXOXP)UDPHZRUN
RXWFRPHRI³5HDGZULWHDQGXQGHUVWDQGWKHPHDQLQJRUGHUDQGUHODWLYHPDJQLWXGHVRI
QXPEHUVPRYLQJIOH[LEO\EHWZHHQHTXLYDOHQWIRUPV´&XUULFXOXP&RXQFLOS
7KHVHNH\XQGHUVWDQGLQJVDUHRXWOLQHGLQ7DEOH
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
7DEOH
First Steps in Mathematics (Number), Key Understandings – Understand Fractional Numbers 
Key 
Understanding
Description Priority for 
students at age:
1
:KHQZHVSOLWVRPHWKLQJLQWRWZRHTXDOVL]HG
SDUWVZHVD\ZHKDYHKDOYHGLWDQGWKDWHDFKSDUWLV
KDOIWKHRULJLQDOWKLQJ
SUH\HDUVROG
2
:HFDQSDUWLWLRQREMHFWVDQGFROOHFWLRQVLQWRWZRRU
PRUHHTXDOVL]HGSDUWVDQGWKHSDUWLWLRQLQJFDQEH
GRQHLQGLIIHUHQWZD\V
\HDUROGWR
\HDUROG
3
:HXVHIUDFWLRQZRUGVDQGV\PEROVWRGHVFULEH
SDUWVRIDZKROH7KHZKROHFDQEHDQREMHFWD
FROOHFWLRQRUDTXDQWLW\
\HDUROGWR
\HDUVROG
4
7KHVDPHIUDFWLRQDOTXDQWLW\FDQEHUHSUHVHQWHG
ZLWKDORWRIGLIIHUHQWIUDFWLRQV:HVD\IUDFWLRQV
DUHHTXLYDOHQWZKHQWKH\UHSUHVHQWWKHVDPH
QXPEHURUTXDQWLW\
\HDUROGWR
\HDUVROG
5 :HFDQFRPSDUHDQGRUGHUIUDFWLRQDOQXPEHUVDQGSODFHWKHPRQDQXPEHUOLQH
\HDUROGWR
\HDUVROG
6 $IUDFWLRQDOQXPEHUFDQEHZULWWHQDVDGLYLVLRQRUDVDGHFLPDO
\HDUROGWR
\HDUVROG
7
$IUDFWLRQV\PEROPD\VKRZDUDWLRUHODWLRQVKLS
EHWZHHQWZRTXDQWLWLHV3HUFHQWDJHVDUHDVSHFLDO
NLQGRIUDWLRZHXVHWRPDNHFRPSDULVRQVHDVLHU
\HDUROGWR
\HDUVROG
:LOOLVHWDOS

,QGHHGWKHUHZDVQRVXJJHVWLRQIURPWKHFirst Steps in MathematicsPDWHULDOVWKDWVWXGHQWV
GHDOZLWKIUDFWLRQVLQDQ\WKLQJEXWFRQFUHWHZD\VLQWKHHDUO\\HDUVEHIRUHWKH\DUH\HDUV
ROGDQGWKDWWKHXVHRIV\PEROVVKRXOGEHWUHDWHGDWDODWHUVWDJH7KLVYLHZZDVIXUWKHU
VXSSRUWHGE\%H]XNDQG&UDPHUDQG&UDPHU3RVWDQG'HO0DV,Q
.LHUHQDVVHUWHGWKDWWKHUHLVDJUDGXDOH[SDQVLRQRIFKLOGUHQ¶VNQRZOHGJHDQGWKLQNLQJ
DERXWIUDFWLRQVWKURXJKWKHPEXLOGLQJLWXSIURPSHUVRQDOHQYLURQPHQWV6RE\PRYLQJ
IURPWKHLUNQRZOHGJHDERXWòDQGóVWXGHQWVFDQWKHQEHSURYLGHGZLWKWKHHQYLURQPHQW
WRGRPRUHHTXDOVKDULQJWKURXJKLQYHQWHGVWUDWHJLHV(PSVRQ+XQWLQJ
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
6SHFLILFDOO\RQFHWKLVLQYHQWHGXQGHUVWDQGLQJRIòKDVEHHQGHYHORSHGWKHQUHSHDWHG
KDOYLQJVLQWRóDQGǩDUHSRVVLEOHIRUVWXGHQWVE\DERXWWKLUGUGJUDGHDFFRUGLQJWR
8QLWHG6WDWHVVFKRROJUDGHOHYHOV)XUWKHUVWUDWHJLHVIRUHTXDOVKDULQJFDQWKHQEH
GHYHORSHGIRUQXPEHUVVXFKDVWKUHHDQGVL[(PSVRQ(PSVRQGHVFULEHG
KRZHTXDOVKDULQJVWUDWHJLHVGHYHORSDFFRUGLQJWRKRZWKHFKLOG³FRRUGLQDWHVWKHQXPEHU
RIVKDUHGLWHPVZLWKWKHQXPEHURIVKDUHUVWRVROYHWKHSUREOHP´S)XUWKHU(PSVRQ
KDVSURSRVHGDGHYHORSPHQWDOFRQWLQXXPIRUWKHHTXDOVKDULQJVWUDWHJLHVDVVHHLQ
7DEOH7DEOHDQG7DEOH

7DEOH
Empson’s (2002) Development of children’s equal- sharing strategies - Early 
Early strategies Description
D5HSHDWHGKDOYLQJ &KLOGUHSHDWHGO\KDOYHVHDFKXQLWUHJDUGOHVV
RIQXPEHURIVKDUHUV/LWWOHRUQR
FRRUGLQDWLRQZLWKQXPEHURIVKDUHUV

E7ULDODQGHUURU &KLOGWULHVYDULRXVSDUWLWLRQVZLWKOLWWOHRUQR
FRRUGLQDWLRQZLWKWKHQXPEHURIVKDUHUV
6RPHFKLOGUHQPD\JRWKURXJKDOLVWRI
IUDFWLRQVHJKDOYHVWKLUGVIRXUWKVXQWLO
WKH\ILQGRQHWKDW\LHOGVWKHULJKWQXPEHURI
SLHFHVWRGHDORXW

7DEOH
Empson’s (2002) Development of children’s equal- sharing strategies - Intermediate 
Intermediate Strategies Description
F*LYHRXWKDOYHV &KLOGVWDUWVE\JLYLQJRXWKDOYHVLISRVVLEOH
7KHUHVWRIWKHSDUWLWLRQLVFRRUGLQDWHGZLWK
WKHVKDUHUVLQVRPHZD\
G&RRUGLQDWLQJVKDUHUVZLWKVLQJOHXQLWV &KLOGSDUWLWLRQVHDFKVKDUHGXQLWLQWR
HQRXJKSLHFHVIRUDOOVKDUHUV7KLVLVD
XVHIXODOOSXUSRVHVWUDWHJ\ZLWKLQWKH]RQH
RIXQGHUVWDQGLQJRIPDQ\ILUVWDQGVHFRQG
JUDGHUV
H&RRUGLQDWLQJVKDUHUVZLWKPXOWLSOHXQLWV
FRRUGLQDWHVWRWDOVKDUHUVZLWK
HYHU\WZRXQLWV

FRRUGLQDWHVWRWDOVKDUHUVZLWK
HYHU\RUPRUHXQLWV
&KLOGSDUWLWLRQVHYHU\XQLWVLQWRHQRXJK
SLHFHVIRUDOOVKDUHUV7KHUHPD\EHD
OHIWRYHUXQLWWRSDUWLWLRQ

&KLOGSDUWLWLRQVHYHU\RUPRUHXQLWV
LQWRHQRXJKSLHFHVIRUDOOVKDUHUV7KHUH
PD\EHOHIWRYHUXQLWVWRSDUWLWLRQ
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7DEOH
Empson’s (2002) Development of children’s equal- sharing strategies - Later 

Later Strategies Description
I&RRUGLQDWLQJVKDUHUVZLWKDOOXQLWV
FUHDWHVVDPHQXPEHURISLHFHVDV
VKDUHUV
6RPHWLPHVFKLOGUHQWU\WRFUHDWHSDUWLWLRQV
WKDWJLYHHDFKVKDUHUH[DFWO\RQHSLHFH7KLV
PHDQVWKH\KDYHWRXVHPXOWLSOLFDWLRQ
GLYLVLRQRUWULDODQGHUURUVNLSFRXQWLQJWR
ILJXUHRXWKRZPDQ\SLHFHVWRSDUWLWLRQHDFK
XQLWLQWR6RPHFKLOGUHQWKLQNRIWKLVDV
FUHDWLQJELJSLHFHV

7KLVVWUDWHJ\LVUHODWHGWRWKHLGHDRIUHGXFLQJ
WRDXQLWIUDFWLRQ,WGRHVQRWZRUNLQDOO
HTXDOVKDULQJVLWXDWLRQV

FUHDWHVDQXPEHURISLHFHVWKDWLVD
PXOWLSOHRIWKHQXPEHURIVKDUHUV
7KLVVRSKLVWLFDWHGVWUDWHJ\LVXVHGPDLQO\E\
FKLOGUHQZKRDUHIOXHQWZLWKPXOWLSOLFDWLRQ
7KHFKLOG
VJRDOLVWRFUHDWHDQXPEHURI
SLHFHVJUHDWHUWKDQWKHQXPEHURIVKDUHUV
WKDWFDQEHHTXDOO\GLVWULEXWHGDPRQJWKH
VKDUHUV
(PSVRQSS

7KHUHVHDUFKVHHPVWRVXJJHVWWKDWVWXGHQWVVKRXOGRUFDQDFTXLUHSURFHGXUHVDELOLW\WR
RSHUDWHZLWKIUDFWLRQVDQGFRQFHSWXDOXQGHUVWDQGLQJNQRZOHGJHLQGHSHQGHQWO\+DOOHWW
1XQHV	%U\DQW0DUWLQLH+RZHYHULWKDVDOVREHHQDUJXHGWKDW³VWXGHQWVWKDW
GRQRWPDNHWKHFRQQHFWLRQEHWZHHQWKHUXOHVSURFHGXUHVDQGDQXQGHUVWDQGLQJRIWKH
FRQFHSWWKDWGULYHVWKHUXOHVDQGSURFHGXUHVPD\VXIIHUVHULRXVFRQVHTXHQFHVLQWKHLU
OHDUQLQJRIPDWKHPDWLFV´0DUWLQLHS)XUWKHUXQGHUVWDQGLQJIUDFWLRQVVKRXOG
SUHFHGHDVNLQJVWXGHQWVWRSHUIRUPRSHUDWLRQVZLWKWKHPDOWKRXJKWKLVLVQRWDOZD\VWKH
FDVH&UDPHU%HKU3RVW	/HVK$OOWKLVLVNQRZQDQG\HW.RXED=DZRMHZVNLDQG
6WUXFKHQVDVVHUWHGWKDWVWXGHQWVDUHJHQHUDOO\UHDVRQDEO\SURILFLHQWZLWKIUDFWLRQ
FRPSXWDWLRQVEXWODFNDQXQGHUVWDQGLQJRIZKDWIUDFWLRQVPHDQ7KLVVWDWHPHQWOHDGVWRWKH
FRQMHFWXUHWKDWXQGHUVWDQGLQJPD\EHVDFULILFHGLQWKHFODVVURRPIRUWKHVDNHRIWHDFKLQJ
SURFHGXUHV
 
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
6LHPRQVXJJHVWHGWKDWWKHUHDUHVWHSVLQIRUPDOLVLQJIUDFWLRQLGHDV
5HYLHZLQLWLDOIUDFWLRQODQJXDJHDQGLGHDVE\GLVFXVVLQJ
UHDOZRUOG

HYHU\GD\H[DPSOHVLQYROYLQJFRQWLQXRXVDQGGLVFUHWHIUDFWLRQV

3UDFWLFHQDPLQJDQGUHFRUGLQJQRWV\PEROVHYHU\GD\IUDFWLRQVXVLQJ
RUDODQGZULWWHQODQJXDJHGLVWLQJXLVKLQJEHWZHHQWKHFRXQWKRZ
PDQ\DQGWKHSDUWKRZPXFKDQGLQFOXGLQJPL[HGDVZHOODVSURSHU
IUDFWLRQV

8VHSUDFWLFDOH[DPSOHVDQGQRQH[DPSOHVWRHQVXUHIRXQGDWLRQLGHDV
DUHLQSODFHWKDWLV
x UHFRJQLWLRQRIWKHQHFHVVLW\IRUHTXDOSDUWVRUIDLUVKDUHVDQG
DQDSSUHFLDWLRQRISDUWZKROHUHODWLRQVKLSVHJKDOIRIWKLV
ZKROHPD\EHGLIIHUHQWWRKDOIRIWKDWZKROHIUDFWLRQVDUH
HVVHQWLDOO\DERXWSURSRUWLRQ
x UHFRJQLWLRQRIWKHUHODWLRQVKLSEHWZHHQWKHQXPEHURIHTXDO
SDUWVDQGWKHQDPHRIWKHSDUWVGHQRPLQDWRULGHDSDUWLFXODUO\
WKHXVHRIRUGLQDOQXPEHUQDPHVDQG
x DQXQGHUVWDQGLQJRIKRZHTXDOSDUWVDUHFRXQWHGRU
HQXPHUDWHGQXPHUDWRULGHD

,QWURGXFHWKH
PLVVLQJOLQN
SDUWLWLRQLQJWKHDELOLW\WRSK\VLFDOO\
GLYLGHFRQWLQXRXVDQGGLVFUHWHZKROHVLQWRHTXDOSDUWVDQGJHQHUDOLVH
WKDWH[SHULHQFHWRFUHDWHRZQIUDFWLRQGLDJUDPVDQGUHSUHVHQWDWLRQVRQ
DQXPEHUOLQHWRVXSSRUWWKHPDNLQJDQGQDPLQJRIVLPSOHFRPPRQ
IUDFWLRQVDQGDQDZDUHQHVVWKDWWKHODUJHUWKHQXPEHURISDUWVWKH
VPDOOHUWKH\DUH

,QWURGXFHRUUHYLVLWWKHIUDFWLRQV\PEROLQWHUPVRIWKH
RXWRI¶LGHD
IRUSURSHUIUDFWLRQV

,QWURGXFHWHQWKVYLDIUDFWLRQGLDJUDPVDQGQXPEHUOLQHUHSUHVHQWDWLRQV
0DNHDQGQDPHRQHVDQGWHQWKVXVLQJWKHILIWKLQJDQGKDOYLQJ
SDUWLWLRQLQJVWUDWHJLHVNHHSLQJLQPLQGWKDW]HURRQHVLVMXVWRQH
H[DPSOHRIRQHVDQGWHQWKV

([WHQGSDUWLWLRQLQJWHFKQLTXHVWRGHYHORSXQGHUVWDQGLQJWKDWWKLUGVE\
IRXUWKVSURGXFHWZHOIWKVWHQWKVE\WHQWKVJLYHKXQGUHGWKVDQGVRRQ

([WHQGGHFLPDOIUDFWLRQNQRZOHGJHWRKXQGUHGWKVXVLQJGLDJUDPV
WHQWKVE\WHQWKVQXPEHUOLQHUHSUHVHQWDWLRQVDQGPHWULF
UHODWLRQVKLSVPRQH\DQG0$%FDQOHDGWRPLVFRQFHSWLRQVLQWURGXFH
SHUFHQWDJHDVDQRWKHUZD\RIZULWLQJKXQGUHGWKV

([SORUHIUDFWLRQUHQDPLQJHTXLYDOHQWIUDFWLRQVXVLQJSDSHUIROGLQJ
GLDJUDPVDQGJDPHV
 
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

,QWURGXFHWKRXVDQGWKVLQWHUPVRIPHWULFUHODWLRQVKLSV5HQDPH
PHDVXUHVJUDPVWRNLORJUDPVHWF8VHSDUWLWLRQLQJVWUDWHJLHVWR
VKRZZKHUHGHFLPDOVOLYH,QSDUWLFXODUHPSKDVLVHWKHUHODWLRQVKLS
WHQWKRIWKHVHLVRIWKRVH

,QWURGXFHDGGLWLRQDQGVXEWUDFWLRQRIGHFLPDOVDQGVLPSOHIUDFWLRQVWRVXSSRUW
SODFHYDOXHLGHDVH[WHQGWRPXOWLSOLFDWLRQDQGGLYLVLRQE\DZKROHQXPEHU

SS

6LHPRQDVVHUWVWKDWWDNLQJWKHVHVWHSVZLOOHQDEOHVWXGHQWVWRGHYHORSDQXPEHURI
UHTXLUHGJHQHUDOLVDWLRQVIRUIUDFWLRQVVXFKDVSDUWLWLRQLQJWKHFDSDFLW\WRGHYHORSWKHLU
RZQIUDFWLRQGLDJUDPVDQGUHSUHVHQWDWLRQVDQGWKHXQGHUVWDQGLQJEHKLQGWKHUROHRIIDFWRUV
LQGHWHUPLQLQJHTXLYDOHQWIUDFWLRQV,WVKRXOGDOVREHQRWHGWKDWRSHUDWLQJZLWKIUDFWLRQVLQ
DQDOJRULWKPLFPDQQHULVQRWPHQWLRQHGXQWLOWKHILQDOGRWSRLQWVXJJHVWLQJVXSSRUWIRUWKH
LGHDRIDOORZLQJWKHFRQFHSWXDOXQGHUVWDQGLQJWRGHYHORSSURSHUO\EHIRUHWKHLQWURGXFWLRQ
RIWKHXVHRISURFHGXUHV

-RKDQQLQJGHVFULEHVWKHGLIIHUHQFHEHWZHHQSURFHGXUDODQGFRQFHSWXDONQRZOHGJH
3URFHGXUDONQRZOHGJHFRPHVLQWZRIRUPVWKHILUVWEHLQJDIDPLOLDULW\ZLWKV\PEROVDQG
WKHV\QWDFWLFIDPLOLDULW\ZLWKWKHFRQILJXUDWLRQRIWKRVHV\PEROV7KHVHFRQGIRUPFRQFHUQV
WKHUXOHVDQGSURFHGXUHVHPSOR\HGZKHQVROYLQJSUREOHPVDQGWKLVRIWHQFRQVLVWVRI
VHTXHQFHVRISURFHGXUHVDQGLVTXLWHOLQHDULQQDWXUH&RQFHSWXDONQRZOHGJHGLIIHUVIURP
SURFHGXUDONQRZOHGJHLQWKDWLWLVQHWZRUNHGFRQQHFWHGDQGUHODWLRQVKLSVULFK7KLVVWXG\
ZLOOEHFRQFHQWUDWLQJRQGHYHORSLQJFRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQVUDWKHUWKDQWKH
PDQLSXODWLRQRIWKHP

 Learning Theory 

,WLVLOOXVWUDWLYHDWWKLVSRLQWWRSURFHHGZLWKDVKRUWH[SORUDWLRQRIWKHSUHGRPLQDQWOHDUQLQJ
WKHRULHVRIEHKDYLRXULVPDQGFRQVWUXFWLYLVPDVWKHDGRSWLRQRIHLWKHURIWKHVHWZRWKHRULHV
ZLOOSRVLWLRQDQHGXFDWRUGLIIHUHQWO\DVWRWKHPDQQHULQZKLFKWKH\DSSURDFKWKHZKROH
DUHDRIPLVFRQFHSWLRQVDQGHUURU

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
%HKDYLRXULVPZDVIRXQGHGRQWKHZRUNRQVXFKSHRSOHDV3DYORY7KRUQGLNHDQG6NLQQHU
DQGLVEDVHGXSRQWKHSUHPLVHWKDW
SXSLOV¶OHDUQZKDWWKH\DUHWDXJKWRUDWOHDVWVRPHRIZKDWWKH\DUH
WDXJKWEHFDXVHLWLVDVVXPHGWKDWNQRZOHGJHFDQEHWUDQVIHUUHGLQWDFW
IURPRQHSHUVRQWRDQRWKHU7KHSXSLOLVYLHZHGDVDSDVVLYHUHFLSLHQWRI
NQRZOHGJHDQ³HPSW\YHVVHO´WREHILOOHG  
2OLYLHUS

%HKDYLRXULVWVVSHDNRIVWLPXOXV±LQGXFHGUHVSRQVH7KRUQGLNHDQGOHDUQLQJWKURXJK
DQDFFXPXODWLRQRUVWRFNSLOLQJRILGHDV%RXYLHU7KH\DOVRFRQFOXGHWKDWHUURUV
DQGPLVFRQFHSWLRQVFDQEHDQDORJRXVO\FRPSDUHGWRIDXOW\GDWDLQDFRPSXWHUWKDWLVLI
ZKDWLVWKHUHLVLQFRUUHFWLWFDQEHHUDVHGRUZULWWHQRYHUE\JLYLQJWKHVWXGHQWWKHFRUUHFW
LQIRUPDWLRQ6WULNH

%DUWOHWWSLRQHHUHGZKDWEHFDPHWKHFRQVWUXFWLYLVWDSSURDFK*RRG	%URSK\
&RQVWUXFWLYLVWVEHOLHYHWKDWOHDUQHUVFRQVWUXFWWKHLURZQUHDOLW\RUDWOHDVWLQWHUSUHWLWEDVHG
XSRQWKHLUSHUFHSWLRQVRIH[SHULHQFHVVRDQLQGLYLGXDO
VNQRZOHGJHLVDIXQFWLRQRIWKHLU
SULRUH[SHULHQFHVPHQWDOVWUXFWXUHVDQGEHOLHIVWKDWDUHXVHGWRLQWHUSUHWREMHFWVDQG
HYHQWVLQRWKHUZRUGV³«WKDWDSHUVRQ¶VDELOLW\WROHDUQIURPDQGwhatKHOHDUQVIURPDQ
H[SHULHQFHGHSHQGVRQWKHTXDOLW\RIWKHLGHDVWKDWKHLVDEOHWREULQJWRWKDWH[SHULHQFH´
2OLYLHUS

7KHWZROHDUQLQJWKHRULHVDUHWKHUHIRUHQRWFRPSDWLEOH2QHPLJKWVLPSOLVWLFDOO\GHVFULEH
WKHGLIIHUHQFHLQWKHWZROHDUQLQJWKHRULHVDVWKHGLIIHUHQFHEHWZHHQWUDLQLQJDQGOHDUQLQJ

 Errors and Misconceptions 

,QRUGHUWRXVHWKHWHUPVSUHFLVHO\LWLVQHFHVVDU\WRGHWHUPLQHWKHGLIIHUHQFHEHWZHHQWKH
WHUPVHUURUDQGPLVFRQFHSWLRQ$FFRUGLQJWR+DZNHUDQG&RZOH\³HUURUVDUH
PLVWDNHVRUDFRQGLWLRQRIEHLQJZURQJ´SDQGDUHW\SLFDOO\DVVRFLDWHGZLWK
SHUIRUPDQFHWKDWLVHYDOXDWHGDIWHULQVWUXFWLRQ7KHUHIRUHDVWXGHQWPDNLQJDPDWKHPDWLFDO
HUURULVPDNLQJDQHUURUDIWHULQVWUXFWLRQWKDWKDVDV\VWHPDWLFEDVLVXQOLNHVOLSVZKLFKDUH
ZURQJDQVZHUVGXHWRSURFHVVLQJDQGDUHVSRUDGLFDQGFDUHOHVV2OLYLHU7KLVGLIIHUV
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
DJDLQIURPDPLVFRQFHSWLRQZKLFKDFFRUGLQJWR%HOOSLV³«WKHLPSOLFLWEHOLHI
KHOGE\DSXSLOZKLFKJRYHUQVWKHHUURUVWKDWSXSLOPDNHV´DQGFDQEHDFRQFHSWZKLFKWKH
VWXGHQWFDUULHVZLWKLQWKHPVHOYHVEHIRUHLQVWUXFWLRQKDVEHJXQ7KLV2OLYLHUH[SODLQV
DVEHLQJHUURQHRXVWKLQNLQJWKDWVWXGHQWVFRQVLVWHQWO\DSSO\DQGDV)RQJDVVHUWV
IUHTXHQWO\PDNHVVHQVHIURPWKHVWXGHQW¶VSRLQWRIYLHZ

6WHLQOHUHSRUWVRQDUHYLHZRIOLWHUDWXUHRQPLVFRQFHSWLRQVFDUULHGRXWE\&RQIUH\
LQZKLFKPLVFRQFHSWLRQVZHUHUHIHUUHGWRLQDYDULHW\RIZD\V³DOWHUQDWLYH
FRQFHSWLRQVVWXGHQWFRQFHSWLRQVSUHFRQFHSWLRQVFRQFHSWXDOSULPLWLYHVSULYDWHFRQFHSWV
DOWHUQDWLYHIUDPHZRUNVV\VWHPDWLFHUURUVFULWLFDOEDUULHUVWROHDUQLQJDQGQDLYHWKHRULHV´
S

$V&RQIUH\ZULWHV
«LQOHDUQLQJFHUWDLQNH\FRQFHSWVLQWKHFXUULFXOXPVWXGHQWVZHUH
WUDQVIRUPLQJLQDQDFWLYHZD\ZKDWZDVWROGWRWKHPDQGWKRVH
WUDQVIRUPDWLRQVRIWHQOHGWRVHULRXVPLVFRQFHSWLRQV0LVFRQFHSWLRQV
ZHUHGRFXPHQWHGWREHVXUSULVLQJSHUYDVLYHDQGUHVLOLHQW&RQQHFWLRQV
EHWZHHQPLVFRQFHSWLRQVODQJXDJHDQGLQIRUPDONQRZOHGJHZHUH
SURSRVHGS

7ULSSLQFLVLYHO\VWDWHV³6WXGHQWVGRPLVXQGHUVWDQGEXWLWLVVHOGRPEHFDXVHWKH\
FDQQRWXQGHUVWDQGPRVWRIWHQLWLVEHFDXVHWKH\XQGHUVWDQGVRPHWKLQJHOVH´S
$FFRUGLQJWR0HVWUHPLVFRQFHSWLRQVDUHDSUREOHPIRUWZRUHDVRQV7KH\LQWHUIHUH
ZLWKVXEVHTXHQWXQGHUVWDQGLQJVLIWKHVWXGHQWDWWHPSWVWRXVHWKHPDVWKHEDVLVIRUIXUWKHU
OHDUQLQJDQGWKH\KDYHEHHQDFWLYHO\FRQVWUXFWHGE\WKHVWXGHQWDQGWKHUHIRUHKDYH
HPRWLRQDODQGLQWHOOHFWXDODWWDFKPHQWIRUWKDWVWXGHQWDQGFRQVHTXHQWO\DUHRQO\
UHOLQTXLVKHGE\WKHVWXGHQWZLWKJUHDWUHOXFWDQFH

%HFDXVHWKHUHDUHDQXPEHURIZD\VLQZKLFKWKHOLWHUDWXUHUHIHUVWRPLVFRQFHSWLRQVDQG
EHFDXVHHUURUVFDQLQGHHGEHH[KLELWHGE\VWXGHQWVDVDUHVXOWRIPLVFRQFHSWLRQVLWLVHDV\
WRXQGHUVWDQGKRZWKHWZRFDPHWREHXVHGHUURQHRXVO\DVLQWHUFKDQJHDEOHWHUPV$VKORFN
%XWLIDV&RQIUH\DVVHUWVWKDW³«PLVFRQFHSWLRQVZHUHGRFXPHQWHGWREH
VXUSULVLQJSHUYDVLYHDQGUHVLOLHQW´SFDQWKH\EHDGGUHVVHGWKURXJKDFRQFHUWHG
LQWHUDFWLRQRUDUHVWXGHQWVµGRRPHG¶WROLYHZLWKWKHPLVFRQFHSWLRQVXQWLOWKH\DUH
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GHYHORSPHQWDOO\DEOHWRVRPHKRZJURZRXWRIWKHPWKURXJKDSURFHVVRIQDWXUDO
PDWXUDWLRQRIXQGHUVWDQGLQJRUWKURXJKVHOILQGXFHGFRJQLWLYHFRQIOLFWZKLFKUHTXLUHV
WKHPWRDOWHUWKHLUXQGHUVWDQGLQJV"+HOPHDQG6WDFH\UHSRUWRQDVXFFHVVIXO
LQWHUYHQWLRQDSSOLHGWRDOOHYLDWHDPLVFRQFHSWLRQ7KLVKDVVXSSRUWWKURXJK*UDHEHUDQG
-RKQVRQDVUHSRUWHGLQ6WHLQOHZKHQWKH\FRPPHQWHG
,WLVKHOSIXOIRUWHDFKHUVWRNQRZWKDWPLVFRQFHSWLRQVDQGEXJJ\HUURUV
GRH[LVWWKDWHUURUVUHVXOWLQJIURPPLVFRQFHSWLRQVRUV\VWHPDWLFHUURUVGR
QRWVLJQDOUHFDOFLWUDQFHLJQRUDQFHRUWKHLQDELOLW\WROHDUQKRZVXFK
HUURUVDQGPLVFRQFHSWLRQVDQGWKHIDXOW\UHDVRQLQJWKH\IUHTXHQWO\VLJQDO
FDQEHH[SRVHGWKDWVLPSOHWHOOLQJGRHVQRWHUDGLFDWHVWXGHQWV

PLVFRQFHSWLRQVRUEXJVDQGWKDWWKHUHDUHLQVWUXFWLRQDOWHFKQLTXHVWKDW
VHHPSURPLVLQJLQKHOSLQJVWXGHQWVRYHUFRPHRUFRQWUROWKHLQIOXHQFHRI
PLVFRQFHSWLRQVDQGV\VWHPDWLFHUURUVSS

*LYHQWKDWOHDUQLQJLVQRWDOLQHDUDQGGLDJRQDOSURFHVVWKDWOHDUQLQJGRHVQRWSURFHHGOLNH
DOLQHRIEHVWILWLQDFRUUHODWLRQJUDSKEXWUDWKHULWLVDVHULHVRIXQGHUVWDQGLQJVDQG
PLVXQGHUVWDQGLQJV%HOODVNVWHDFKHUVWRHPEUDFHPLVFRQFHSWLRQVDVDQLPSRUWDQW
DQGQHFHVVDU\VWDJHRIWKHOHDUQLQJSURFHVVDQGQRWVRPHWKLQJZKLFKLVLQWULQVLFDOO\
QHJDWLYH7KLVVWXG\ZLOOWKHUHIRUHFRQFHQWUDWHRQWKHPLVFRQFHSWLRQVVWXGHQWVDQGWHDFKHUV
KDYHUHJDUGLQJIUDFWLRQVDQGZRUNZLWKWKHGHILQLWLRQDVFRQVWUXFWHGE\%HOO

 Causes of Difficulties in Learning Fractions 

$QXPEHURIVWXGLHVRQOHDUQLQJGLIILFXOWLHVDQGPLVFRQFHSWLRQVRIIUDFWLRQVKDYHEHHQ
FDUULHGRXWLQWKHSDVW3LWNHWKO\	+XQWLQJ7DEHU7LURVKDQGYDULRXV
UHDVRQVKDYHEHHQDWWULEXWHGIRUWKLVGLIILFXOW\5HVHDUFKE\%DURRG\DQG+XPH
6WUHHIODQGDQG'¶$PEURVLRDQG0HZERUQDVUHSRUWHGE\1HZVWHDGDQG
0XUUD\DQG+DQVRQFRQVLGHUWKHIROORZLQJDVSRVVLEOHFDXVHV
x 7KHZD\DQGWKHVHTXHQFHLQZKLFKWKHFRQWHQWLVLQLWLDOO\
SUHVHQWHGWRWKHVWXGHQWVLQSDUWLFXODUH[SRVXUHWRDOLPLWHGYDULHW\RI
IUDFWLRQVRQO\KDOYHVDQGTXDUWHUVDQGWKHXVHRISUHSDUWLWLRQHG
PDQLSXODWLYHV
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x $FODVVURRPHQYLURQPHQWLQZKLFKWKURXJKODFNRIRSSRUWXQLW\
LQFRUUHFWLQWXLWLRQVDQGLQIRUPDOHYHU\GD\FRQFHSWLRQVRIIUDFWLRQV
DUHQRWPRQLWRUHGRUUHVROYHG
x 7KHLQDSSURSULDWHDSSOLFDWLRQRIZKROHQXPEHUVFKHPHVEDVHGRQ
WKHLQWHUSUHWDWLRQRIWKHGLJLWVRIDIUDFWLRQDWIDFHYDOXHRUVHHLQJWKH
QXPHUDWRUDQGGHQRPLQDWRUDVVHSDUDWHZKROHQXPEHUV

2WKHUUHVHDUFKHUVGHFODUHWKDWIUDFWLRQVDUHIRUPDQ\VWXGHQWVWRRDEVWUDFWWRXQGHUVWDQG
6DHQ]/XGORZ7LURVK)LVFKEHLQ*UDHEHUDQG:LOVRQDOVRFRQFOXGHWKDW
FKLOGUHQGRQRWKDYHWKHVDPHHYHU\GD\H[SHULHQFHVZLWKUDWLRQDOQXPEHUVWKDWWKH\GR
ZLWKQDWXUDOQXPEHUV0DPHGHHWDODOVRVWUHVVWKDWIUDFWLRQNQRZOHGJHLVQRWD
VLPSOHH[WHQVLRQRIZKROHQXPEHUXQGHUVWDQGLQJ

2QHZD\WHDFKHUVWU\WRFRQYH\WKHPHDQLQJRIIUDFWLRQVLVWKURXJKODQJXDJHZKLFKXVHV
GHILQLWLRQVH[DPSOHVRUPRGHOV+RZHYHUWKHODQJXDJHWHDFKHUVRIWHQXVHLV³LQIOXHQFHG
E\FXOWXUDOIDFWRUVLQFOXGLQJWKHFKDUDFWHULVWLFVRIWKHODQJXDJHXVHGLQWKHPDWKHPDWLFDO
GRPDLQ´0XLUDS,QVRPHHDVW$VLDQODQJXDJHVWKHFRQFHSWRIIUDFWLRQDOSDUWV
LVHPEHGGHGLQWKHPDWKHPDWLFVWHUPVXVHGIRUIUDFWLRQV+RZHYHUWKLVLVQRWWKHFDVHLQ
(QJOLVKWKHSUHGRPLQDQWODQJXDJHRILQVWUXFWLRQLQ$XVWUDOLDDQGLQPDQ\RWKHUFRXQWULHV
DURXQGWKHZRUOG)RULQVWDQFH0XLUDJLYHVWKHH[DPSOH
,Q-DSDQHVHRQHWKLUGLVVSRNHQDVVDQEXQQRLFKLZKLFKLVOLWHUDOO\
WUDQVODWHGDV³RIWKUHHSDUWVRQH´7KXVXQOLNHWKH(QJOLVKZRUGWKLUG
WKH-DSDQHVHWHUPVDQEXQWKUHHSDUWVGLUHFWO\VXSSRUWVWKHFRQFHSWRI
WKHZKROHGLYLGHGLQWRWKUHHSDUWVS

7KH(QJOLVKODQJXDJHRIIHUVQRVXFKVXSSRUWRIWHQDIUDFWLRQLVH[SUHVVHGDVWKUHHRYHU
IRXUZKLFKJLYHVQRFOXHWRWKHXQLQIRUPHGDVWRZKDWDFWLRQVWRWDNHZLWKWKHQXPEHUV
(YHQXVLQJWKHODQJXDJHRIWKUHHGLYLGHGE\IRXUFDQVHWXSDQRWLRQZKLFKLVDOJRULWKPLF
UDWKHUWKDQFRQFHSWXDO

&HUWDLQO\WKHODQJXDJHXVHGWRGHVFULEHIUDFWLRQVFDQEHSUREOHPDWLFIRUVRPHVWXGHQWV$
QXPEHUFDQKDYHPDQ\QDPHVRQHKDOILVDOVRILYHWHQWKV]HURSRLQWILYHDQGILIW\
SHUFHQWDVZHOODVWZRTXDUWHUVWKUHHVL[WKVIRXUHLJKWKVDQGVRRQ'LIIHUHQWZRUGV
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DUHDOVRXVHGZKHQIUDFWLRQVDUHH[SUHVVHGLQGLIIHUHQWZD\V7KHUHDUHLPSURSHUIUDFWLRQV
DQGPL[HGQXPEHUVDVZHOODVFRPPRQIUDFWLRQVWKDWPD\KDYHFRPPRQORZRUORZHVW
GHQRPLQDWRUVDQGEHHTXLYDOHQWRULUUDWLRQDO7KLVPD\VXJJHVWZK\VRPHVWXGHQWVDQG
WHDFKHUVPD\ILQGIUDFWLRQVGLIILFXOWDQGFRQIXVLQJ.DXU

,IRQHFRQVLGHUVWKHPDQQHULQZKLFKVWXGHQWVLQFHUWDLQ(QJOLVKVSHDNLQJFRXQWULHVVD\
WKHLUXQLWDQGFRPPRQIUDFWLRQVWKHUHLVWKHSUREOHPWKDWDVRPHRIWKHIUDFWLRQVKDYH
µVSHFLDO¶QDPHVLVVDLGDVRQHKDOIQRWRQHWZRWKóLVVDLGDVRQHTXDUWHUQRWRQH
IRXUWKDQGôLVVDLGDVWKUHHTXDUWHUVQRWWKUHHIRXUWKVZKLOVWDOORIWKHRWKHUVDUHVDLG
XVLQJWKHLURUGLQDOQDPH8VLQJDQRUGLQDOQDPHLQLWVHOIPD\FDXVHVRPHVWXGHQWVSHUKDSV
WKRVHZLWKDODQJXDJHEDFNJURXQGRWKHUWKDQ(QJOLVKVRPHFRQIXVLRQDVRUGLQDOQXPEHUV
DUHXVXDOO\UHVHUYHGWRLQGLFDWHSRVLWLRQZKHUHDVFDUGLQDOQXPEHUVDUHXVXDOO\XVHGWR
LQGLFDWHVL]H(YHQLIDVWXGHQWFDQDFFHSWWKHXVHRIRUGLQDOQXPEHUVDVDQLQGLFDWRURIVL]H
LQWKHSODFHRIFDUGLQDOQXPEHUVWKH\WKHQPXVWZUHVWOHZLWKWKHXQGHUVWDQGLQJWKDWXVXDOO\
ZKHQFDUGLQDOQXPEHUVDUHXVHGDODUJHUSRVLWLYHQXPEHURQHIXUWKHUDZD\IURP]HURWKDQ
DQRWKHUUHIHUVWRDQLQFUHDVHLQTXDQWLW\IRUH[DPSOHLVJUHDWHUWKDQZKHUHDVZLWKXQLW
IUDFWLRQVWKHODUJHUWKHQXPEHUWKHVPDOOHUWKHTXDQWLW\IRUH[DPSOHǩLVVPDOOHUWKDQò

%DURRG\DQG+XPHVXJJHVWWKDWVWXGHQWHUURUVLQIUDFWLRQVPD\EHFDXVHGE\SRRU
XQGHUVWDQGLQJRIXQGHUO\LQJFRQFHSWVDVZHOODVE\DQLQDELOLW\WRUHFRJQLVHDFFXUDWHYLVXDO
UHSUHVHQWDWLRQV+DQVRQKDVVXJJHVWHGWKDWVWXGHQWV¶GHVLUHWRPHPRULVHIRUPXODVRU
DOJRULWKPVLQVWHDGRIXQGHUVWDQGLQJWKHFRQFHSWVZDVDPDMRUUHDVRQZK\WKH\FRQWLQXHGWR
H[SHULHQFHGLIILFXOWLHVZLWKIUDFWLRQV

 Teachers and the Teaching of Fractions 

&DUQLQH-LWHQGUDDQG6LOEHUWFLWHUHVHDUFK6WHYHQVRQ6WHYHQVRQ
&KXDQVKHQJ	/HH6WHYHQVRQ	6WLJOHUWKDWVKRZVWKDWGLIIHUHQFHVLQVWXGHQW
PDWKHPDWLFDOSHUIRUPDQFHPD\EHDIXQFWLRQRIWKHDPRXQWDQGNLQGRIH[SRVXUHWR
PDWKHPDWLFDOLQVWUXFWLRQUDWKHUWKDQLQUHDOGLIIHUHQFHVLQDELOLWLHV2QFHDJDLQWKLVVXSSRUWV
WKHLGHDWKDWWKHTXDOLW\RIWKHWHDFKLQJLVSDUDPRXQWLQWKHOHDUQLQJRIPDWKHPDWLFVDYLHZ
VXSSRUWHGE\:HQJOLQVN\ZKRSURIIHUVWKDWWHDFKHUHGXFDWLRQDQGFRQWHQW
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EDFNJURXQGDQGWKHGHFLVLRQVWHDFKHUVPDNHDERXWFODVVURRPSUDFWLFHVFDQKDYHDJUHDW
HIIHFWRQVWXGHQWOHDUQLQJ=LHQWHNDQG7KRPSVRQDOVRVWDWHWKDWWHDFKHUTXDOLW\
LPSDFWVRQVWXGHQWV¶VXFFHVVLQPDWKHPDWLFV

7KHRYHUZKHOPLQJHYLGHQFHLQGLFDWHVWKDWVWXGHQWVFRQWLQXHWRKDYHFRQVLGHUDEOHGLIILFXOW\
ZLWKIUDFWLRQVUDLVHVWKHTXHVWLRQDVWRZK\WHDFKHUVDUHQRWDGGUHVVLQJWKLVDUHDZHOO,IDV
WKHOLWHUDWXUHVXJJHVWV&DSUDURWKHWHDFKLQJRIIUDFWLRQVLVSUREOHPDWLFDQG
IUXVWUDWLQJIRUPDQ\WHDFKHUVLWZRXOGDOVRVHHPOLNHO\WKDWWKHLUXQGHUVWDQGLQJLQWKLVDUHD
LVQRWZHOOGHYHORSHG

&RQWHQWNQRZOHGJHRIPDWKHPDWLFVLVFUXFLDOIRULPSURYLQJWKHTXDOLW\RILQVWUXFWLRQ
$PEURVH%RUNR+LOOHWDOE+LOO	%DOO/DPE&RRSHU	
:DUUHQDQGLWLVZHOOGRFXPHQWHGWKDWWHDFKHUVRIWHQODFNDGHHSFRQFHSWXDO
XQGHUVWDQGLQJRIPDWKHPDWLFV%DOO0D7LURVK)LVFKEHLQ*UDHEHU	
:LOVRQ0DQ\H[KLELWZHDNQHVVHVLQPDWKHPDWLFVPLVDSSO\UXOHVDQGDUHJHQHUDOO\
QRWSUHSDUHGWRWHDFKWKHPDWKHPDWLFDOFRQWHQWHQWUXVWHGWRWKHP+XQJHUIRUG7VDR
$V=KRXHWDOVWDWHXQIRUWXQDWHO\WHDFKHUVZKRGRQRWDFTXLUHPDWKHPDWLFDO
FRPSHWHQF\GXULQJWKHLUVFKRRO\HDUVDUHXQOLNHO\WRKDYHDQRWKHURSSRUWXQLW\WRGRVR

7VDRUHSRUWHGRQDVWXG\FRQGXFWHGE\-RKQVRQZKLFKLGHQWLILHGVRPH
FRPPRQPLVFRQFHSWLRQVKHOGE\SURVSHFWLYHHOHPHQWDU\VFKRROWHDFKHUVZKLFKLQFOXGHG
WKHEHOLHIVWKDW
x WKHIUDFWLRQKDYLQJDODUJHUGHQRPLQDWRULVDOZD\VODUJHU
x WZRIUDFWLRQVWKDWDUHDOPRVWHTXDODUHHTXLYDOHQWDQG
x DUHDPRGHOVPXVWEHUHFWDQJXODURUUHJXODULQRUGHUWRILQGDIUDFWLRQDOSRUWLRQ

0RUHSRVLWLYHO\+LOOHWDOEUHSRUWRQDVWXG\E\6RZGHU3KLOOLS$UPVWURQJ
DQG6FKDSSHOOHZKHUHWKH\FRQFOXGHGWKDWDWZR\HDUSURIHVVLRQDOGHYHORSPHQWSURJUDP
VKRZHGJDLQVLQWHDFKHUNQRZOHGJHRIUDWLRQDOQXPEHUZKLFKOHDGWRWHDFKHUVFRYHULQJ
PRUHFRQWHQWZLWKWKHLUVWXGHQWV7KHWHDFKHUVDOVRKDGLQVWUXFWLRQDOJRDOVZKLFKIHDWXUHG
FRQFHSWXDOXQGHUVWDQGLQJVDVZHOODVWKHGHYHORSPHQWRIVNLOOVPRUHRYHUWKH\DVNHGIRU
H[SODQDWLRQVIURPWKHLUVWXGHQWVDQGLQYHVWLJDWHGIRUXQGHUVWDQGLQJV
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
1DLVHUDQG:ULJKWDUJXHWKDWVWXGHQWVQHHGWREHPRUHVWURQJO\HQJDJHGLQOHDUQLQJ
IUDFWLRQV7KH\VWDWH
2QHDUHDRILPSURYHPHQWFRXOGEHRQKRZWHDFKHUVHQJDJHVWXGHQWV
6WXGHQWVVKRXOGEHVKRZQKRZIUDFWLRQVDSSO\WRWKHLUSHUVRQDOOLYHV
7KLVFRXOGPDNHWKHOHVVRQPRUHPRWLYDWLQJDQGVXFFHVVIXOIRUWKH
VWXGHQWV0DQ\WHDFKHUVGLGQRWPDNHWKHFRQQHFWLRQVIURPWKHFRQWHQWWR
UHDOOLIHDSSOLFDWLRQV0DQ\RIWKHIUDFWLRQOHVVRQVZHUHQRWHQJDJLQJQRU
GLGWKH\DFWLYHO\LQYROYHWKHVWXGHQWV,QVWHDGWKH\FRQVLVWHGRIWKH
WHDFKHUSURYLGLQJH[DPSOHVDQGWKHVWXGHQWVSUDFWLFLQJ
S

2QHFDQUHDGLO\DVVXPHWKDWPDQ\RIWKHH[DPSOHVDOOXGHGWRDERYHZRXOGEHWDNHQIURP
ZRUNVKHHWVDQGRUWH[WERRNV<HWPRVWWHDFKHUVZRXOGVXSSRUW1DLVHUDQG:ULJKW
ZKHQWKH\FODLPWKDWZRUNVKHHWVDQGVHDWZRUNGRQRWVHHPWRDFWLYHO\HQJDJHVWXGHQWV
7KHUHVHHPVWREHDGLVSDULW\KHUHEHWZHHQWKHXQGHUVWDQGLQJRIZKDWFRQVWLWXWHVDJRRG
PDWKHPDWLFVOHVVRQDQGWKHDFWXDOSUDFWLFHRIWHDFKHUVZKHQWHDFKLQJIUDFWLRQV7KLVLVQRW
WRVXJJHVWWKDWWHDFKHUVGRQRWKDYHDQDGHTXDWHJUDVSRIFRQVWUXFWLYLVWSUDFWLFHDQGLWV
HIILFDF\±ZKLFKLVDUJXHGH[WHQVLYHO\LQWKHOLWHUDWXUHWREHDKLJKO\VXFFHVVIXO
SHGDJRJLFDODSSURDFKEXWWKH\FDQRIWHQIDOOEDFNWRPRUHDOJRULWKPLFDQGOHVV
SHGDJRJLFDOO\VRXQGPHWKRGVZKHQWHDFKLQJIUDFWLRQV

$QHFGRWDOHYLGHQFHDQGUHVHDUFK&DUQLQH-LWHQGUD	6LOEHUWVXJJHVWVWKDWWKHWH[W
ERRNZLWKGUDZQDQDORJXHVLVWKHSUHIHUUHGPHWKRGZLWKZKLFKWRDGGUHVVWKLVDUHDRI
PDWKHPDWLFVOHDUQLQJ7KHEverybody Counts5HSRUW0DWKHPDWLFDO6FLHQFHV(GXFDWLRQ
%RDUGVWDWHVWKDW³WHDFKHUVWHQGWRWHDFKRQO\ZKDWLVLQWKHWH[WERRNDQGVWXGHQWV
OHDUQRQO\ZKDWLVLQWKHWH[W´SDQRSLQLRQZKLFKZLOOEHIXUWKHUH[SORUHGLQVHFWLRQ
7KLVEHJVWKHTXHVWLRQRIWKHOHYHORIWHDFKHUFRQILGHQFHDQGDWWLWXGHDQGWKHLUFDSDFLW\
WRGLYHUWIURPWKHWH[WERRNDVDPDMRUPHWKRGRILQVWUXFWLRQ2QHPXVWDOVRFRQVLGHU
&KDUDODPERXV¶VSURSRVLWLRQWKDW³VWURQJPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ
0.7VXSSRUWVWHDFKHUVLQXVLQJUHSUHVHQWDWLRQVWRDWWDFKPHDQLQJWRPDWKHPDWLFDO
SURFHGXUHV´S+HIXUWKHUDVVHUWVWKDW³VWURQJ0.7VXSSRUWVWHDFKHUVLQJLYLQJ
DQGFRFRQVWUXFWLQJH[SODQDWLRQVWKDWLOOXPLQDWHWKHPHDQLQJRIPDWKHPDWLFDOSURFHGXUHV´
S,IWKHVHSURSRVLWLRQVDUHFRUUHFWWKHQWKHUHYHUVHPD\DOVREHWUXH:HDN
PDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJZRXOGLPSHGHWHDFKHUVLQXVLQJUHSUHVHQWDWLRQVWR
28 

DWWDFKPHDQLQJWRPDWKHPDWLFDOSURFHGXUHVDQGLPSHGHWHDFKHUVLQJLYLQJDQGFR
FRQVWUXFWLQJH[SODQDWLRQVWKDWLOOXPLQDWHWKHPHDQLQJRIPDWKHPDWLFDOSURFHGXUHV7KLV
ZRXOGLQWXUQOHDGVRPHWHDFKHUVWRWKHXVHRIWH[WERRNV

7KHUHKDYHEHHQDQXPEHURIVWXGLHVFRPSOHWHGRQWHDFKHUFRQILGHQFHDWWLWXGH%D[WHU
%HFNHU(UQHVW6WHIIH7LURVKDQGFRQWHQWNQRZOHGJH
.DMDQGHU7KH'HSDUWPHQWRI(GXFDWLRQ(PSOR\PHQWDQG7UDLQLQJVWDWHV
WKDWSULPDU\WHDFKHUVRIWHQKROGQHJDWLYHDWWLWXGHVWRZDUGVPDWKHPDWLFVDQGWKLVQHJDWLYH
DWWLWXGHPD\EHUHIOHFWHGLQSRRUWHDFKLQJRIPDWKHPDWLFV7KLVLVVXSSRUWHGE\$VNHZ
ZKRVWDWHVWKDW³«RQHWKLQJLVFOHDUIURPWKHUHVHDUFKHYLGHQFHPDQ\SURVSHFWLYH
DQGSUDFWLFLQJSULPDU\WHDFKHUVKDYHRUH[SUHVVDODFNRIFRQILGHQFHLQWKHLUPDWKHPDWLFDO
NQRZOHGJH´S7KLVLVDZRUU\LQJILQGLQJDVDSRVLWLYHDWWLWXGHWRZDUGVWKHWHDFKLQJ
RIPDWKHPDWLFVKDVDGLUHFWLQIOXHQFHRQWKHOHYHOVRIVXFFHVVWKDWWHDFKHUVFDQKHOS
VWXGHQWVWRDFKLHYH.XOP6XOOLYDQ

$JRRGGHDORIUHVHDUFKKDVEHHQFRQGXFWHGDVWRWKHW\SHRIPDWKHPDWLFDONQRZOHGJHWKDW
WHDFKHUVUHTXLUHLQRUGHUWRWHDFKZHOO$PEURVH+LOO	%DOO0D7ZR
LPSRUWDQWDQGUHYHDOLQJILQGLQJVZHUHWKDWDQXPEHURIWHDFKHUVLQHOHPHQWDU\FODVVHVODFN
DFRQFHSWXDOXQGHUVWDQGLQJRIPDWKHPDWLFV%DOO(YHQ0DDQGWKDW
WHDFKLQJTXDOLW\DVGHWHUPLQHGE\SHUIRUPDQFHRQVWDQGDUGWHVWVUHODWHGWRZKHWKHUWKH
WHDFKHUV¶NQRZOHGJHRIPDWKHPDWLFVZDVSURFHGXUDORUFRQFHSWXDO+LOO	%DOO
*LYHQWKHSUHYLRXVO\VWDWHGGLIILFXOW\WKDWWHDFKHUVKDYHZLWKWKHWRSLFRIUDWLRQDOQXPEHUV
0RVHOH\2NDPRWR	,VKLGD0RVV	&DVH7LURVK=KRXHWDO
DQGWKHIDFWWKDWPDQ\WHDFKHUVGRQRWKDYHDGHHSFRQFHSWXDOXQGHUVWDQGLQJRI
PDWKHPDWLFVLQJHQHUDOLWLVSUREDEOHWKDWWKHLUFRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQV
ZRXOGDOVREHVRPHZKDWODFNLQJ,QGHHG7LURVKHWDOFRQFOXGHGWKDWWKHPDLQJRDO
RIWHDFKHUHGXFDWLRQVKRXOGEHWRGHYHORSSURVSHFWLYHWHDFKHUV¶PDWKHPDWLFDODQG
SHGDJRJLFDOFRQWHQWNQRZOHGJHRIUDWLRQDOQXPEHUV

9DQGH:DOOHDQG)RONDVVHUWWKDWWKHWRSLFRIIUDFWLRQVPD\EHRQHRIWKHPRVW
FRPPRQDUHDLQPDWKHPDWLFVLQZKLFKVWXGHQWVDUHRIWHQSUHVHQWHGZLWKUXOHVZLWKRXW
MXVWLILFDWLRQ$IXUWKHUVWDWLQJRIWKHEHOLHIWKDWPDQ\VWXGHQWVDUHDEOHWRRSHUDWHZLWK
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
IUDFWLRQVWKDWLVXVHWKHPLQFDOFXODWLRQVZLWKRXWQHFHVVDULO\XQGHUVWDQGLQJWKHPFRPHV
IURP0RVVDQG&DVHZKRZULWH
7KHGRPDLQRIUDWLRQDOQXPEHUVKDVWUDGLWLRQDOO\EHHQDGLIILFXOWRQHIRU
PLGGOHVFKRROVWXGHQWVWRPDVWHU$OWKRXJKPRVWVWXGHQWVHYHQWXDOO\
OHDUQWKHVSHFLILFDOJRULWKPVWKH\DUHWDXJKWWKHLUJHQHUDOFRQFHSWXDO
NQRZOHGJHRIWHQUHPDLQVUHPDUNDEO\GHILFLHQW
S

+LHEHUWH[SORUHGWKHGLIILFXOW\LQEXLOGLQJFRQFHSWXDOXQGHUVWDQGLQJDIWHUD
SURFHGXUDODSSURDFKKDVEHHQHVSRXVHG$SRVLWLRQVXSSRUWHGE\$PEURVHZKR
VWDWHGWKDW
«SUHVHUYLFHWHDFKHUVPD\EHIDFHGZLWKDJUHDWFKDOOHQJHLQLPSURYLQJ
WKHLURZQFRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQVHVSHFLDOO\LIWKHLU
H[SHULHQFHVRIOHDUQLQJPDWKHPDWLFVLQVFKRROFRQVLVWHGPRVWO\RI
PHPRUL]LQJSURFHGXUHVZKLFKPD\KDYHEHHQWKHFDVH
S

 The Role of Texts in Teaching Fractions 

5HVHDUFKFRQGXFWHGLQ$XVWUDOLDKDVVKRZQWKDWPDWKHPDWLFVWHDFKHUVDUHGHSHQGHQWRQD
YDULHW\RIFRPPHUFLDOO\SURGXFHGPDWHULDOVSDUWLFXODUO\WKHVWXGHQWZRUNERRN6KLHOG
:DWW,QWHUQDWLRQDOUHVHDUFKE\-RKDQVVRQDQG5H\V5H\VDQG&KDYHV
/RSH]VXJJHVWVWKDWXSWRRIPDWKHPDWLFVOHVVRQVHPSOR\DWH[WERRNWRIRUP
FRQWHQWVHTXHQFLQJDQGLQVWUXFWLRQDODFWLYLWLHVDQGLGHDVIRUOHVVRQV,QWHUQDWLRQDOVWXGLHV
KDYHVKRZQWKDWWH[WERRNVLQIOXHQFHZKDWWHDFKHUVWHDFKE\GHOLQHDWLQJZKDWWRSLFVDUH
FRYHUHGDQGKRZWKHVHWRSLFVDUHSUHVHQWHG6WHLQ5HPLOODUG	6PLWKKRZWKH\
WHDFKLWDQGZKDWKRPHZRUNRUDFWLYLWLHVWKH\DVVLJQWRWKHLUVWXGHQWV$ODMPL
:HLVV3DVOH\6PLWK6DQLORZHU	+HFN+RZHYHUWKHUHLVDODFNRIFRQFOXVLYH
HYLGHQFHWRVXSSRUWWKHHIILFDF\RIWH[WERRNV=HYHQEHUJHQ'ROH	:ULJKWDQGDV
FRQWHPSRUDU\VFKRROLQJKDVDKHDY\GHSHQGHQFHRQWH[WERRNV-DPLHVRQ3URFWRU	%\UQH
VXFKXQTXHVWLRQLQJUHOLDQFHFRXOGEHTXLWHSUREOHPDWLF7KLVUHOLDQFHFDQOHDGWR
ZKDW+DEHUPDQFDOOVWKH³SHGDJRJ\RISRYHUW\´SZKHUHWHDFKHUVDUHRYHUO\
GLGDFWLFGROHRXWLQIRUPDWLRQDQGDVVLJQSUREOHPV$V9LQFHQWDQG6WDFH\DVVHUW
DERXWH[SODQDWLRQVFRQWDLQHGLQWH[WERRNV
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
«LQJHQHUDOYHU\VKRUWZLWKHVVHQWLDODVSHFWVRIWKHUHDVRQLQJXQVWDWHG
+HQFHWKH\DUHXQOLNHO\WRVWDQGDORQHVRVWXGHQWVPXVWUHO\RQWHDFKHUVWR
HODERUDWHRQWKHH[SODQDWLRQSURYLGHG,WLVXQOLNHO\WKDWDOOWHDFKHUVFDQ
SUHVHQWWKHVHHODERUDWLRQVIURPWKHPDWHULDOSURYLGHG«7KLVKLJKOLJKWVWKH
QHHGIRUWHDFKHUV¶GHHSPDWKHPDWLFDOSHGDJRJLFDOFRQWHQWNQRZOHGJH
S

6WHLQHWDODVVHUWWKDWKRZWRSLFVDUHSUHVHQWHGLQWH[WERRNVLVLPSRUWDQWDVLWVHWV
WKHW\SHRISHGDJRJLFDODSSURDFKHVHPSOR\HGDQGWKHUHIRUHWKHGLIIHUHQWRSSRUWXQLWLHVIRU
VWXGHQWVWROHDUQ7KLVEHLQJVDLGUHVHDUFKLQGLFDWHVWKDWWKHSULPDU\LQVWUXFWLRQDODSSURDFK
IRUWHDFKLQJIUDFWLRQVZKLFKUHFHLYHVDOPRVWDOOWKHDWWHQWLRQLQWH[WERRNVLVWKHSDUWWR
ZKROHPRGHO0DUWLQLHDQGWKHWHDFKLQJRIPDLQO\SURFHGXUDOVNLOOV%HKU3RVW	
/HVK0RVV	&DVH2WKHULQWHUSUHWDWLRQVZKLFKDUHLPSRUWDQWWRGHYHORSLQJ
UDWLRQDOQXPEHUVNLOOVDQGFRQFHSWVVXFKDVIUDFWLRQVDVPHDVXUHVTXRWLHQWVSDUWLWLRQLQJ
HTXLYDOHQFHRUGHULQJDQGVRRQDUHEDUHO\DSSURDFKHG(PSVRQ,WLVDOVRZRUWK
QRWLQJWKDWWKHPDLQPHWKRGRILOOXVWUDWLRQRIFRQFHSWVLQERRNVLVWKHXVHRIGLDJUDPVDQG
LOOXVWUDWLRQVEXWDV6PLWKSRLQWVRXWGUDZLQJVGRQRWVSHDNIRUWKHPVHOYHV
&RQVWUXFWLYLVPDVVHUWVWKDWOHDUQLQJRFFXUVWKURXJKLQGLYLGXDOVFRQVWUXFWLQJLGHDV
SURFHVVHVDQGXQGHUVWDQGLQJVIRUWKHPVHOYHVUDWKHUWKDQWKURXJKWKHWUDQVPLVVLRQRI
SHUIRUPHGNQRZOHGJHIURPWHDFKHUWROHDUQHU*ROGLQ7KHUHIRUHUDWKHUWKDQVLPSO\
DFFHSWLQJQHZLQIRUPDWLRQVWXGHQWVLQWHUSUHWZKDWWKH\VHHKHDURUGRLQUHODWLRQWRZKDW
WKH\DOUHDG\NQRZ&DUSHQWHUS)XUWKHUFRQVWUXFWLYLVPLVEDVHGXSRQWKH
IROORZLQJSUHPLVHV
x .QRZOHGJHLVDFWLYHO\FUHDWHGRULQYHQWHGQRWSDVVLYHO\UHFHLYHG
x 1HZZD\VRINQRZLQJDUHEXLOWWKURXJKUHIOHFWLRQRQSK\VLFDODQGPHQWDODFWLRQV
x /HDUQLQJLVDVRFLDOSURFHVVUHTXLULQJHQJDJHPHQWLQGLDORJXHGLVFXVVLRQ
DUJXPHQWDWLRQDQGQHJRWLDWLRQRIPHDQLQJ
%RRNHU%RQG6SDUURZ	6ZDQS

&RQVWUXFWLYLVPLVWKHVHHPLQJO\SUHIHUUHGHSLVWHPRORJ\IRUPDWKHPDWLFVWHDFKLQJLQ
$XVWUDOLDQVFKRROV,IRQHDFFHSWVWKLVWKHRU\RINQRZOHGJHDQGLWVDFTXLVLWLRQDVDWOHDVWD
ZRUNLQJK\SRWKHVLVWKHQWKHXVHRIWH[WERRNVFDQQRWILWFRPIRUWDEO\DVWKHSULPDU\
WHDFKLQJWRROZLWKLQWKLVSHGDJRJ\7H[WERRNVE\WKHLULQKHUHQWSK\VLFDOUHVWULFWLRQVFDQQRW
DFFRPPRGDWHFRQVWUXFWLYLVWWKHRULHVRQOHDUQLQJQRUSURYLGHFRQFUHWHUHSUHVHQWDWLRQVWR
KHOSLQWKHGHYHORSPHQWRIWKHUHTXLUHGFRQFHSWV)XUWKHU9LQFHQWDQG6WDFH\
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
DVVHUWHGWKDWRQO\RQHLQIRXUWH[WERRNVIURPWKH8QLWHG6WDWHVHPSKDVLVHGPXOWLSOH
UHSUHVHQWDWLRQVLQZRUNHGH[DPSOHVDQGWKDWIHZFRQQHFWLRQVZHUHPDGHLQWKHERRNV
EHWZHHQWKHFRQFHSWVSUDFWLVHG7KLVSDXFLW\RIPXOWLSOHUHSUHVHQWDWLRQVPD\EHUHODWHGWR
WKHUHVWULFWLRQRQWKHQXPEHURISDJHVLQDWH[WHYHQWKRXJKWKLVUHVWULFWLRQLQWKHQXPEHU
RIUHSUHVHQWDWLRQVFRXOGEHGHOHWHULRXVWRWKHOHDUQLQJRIIUDFWLRQV&UDPHU	+HQU\

1DLVHUHWDOUHVWDWHWKHDVVHUWLRQRI%XUULOOWKDWJRRGWHDFKLQJLVQRWDERXW
PDNLQJOHDUQLQJHDV\EXWDERXWPDNLQJLWDFWLYHDQGHQJDJLQJIRUWKHVWXGHQWV7H[WERRNV
SURYLGHDSDVVLYHIRUPRIOHDUQLQJZKLFKWRRRIWHQUHO\RQV\PEROLFUHSUHVHQWDWLRQVWR
FDUU\XQGHUVWDQGLQJUDWKHUWKDQVRPHIRUPRIOHDUQLQJZLWKDFWLYLW\DWLWVFRUH

)XUWKHUWH[WVUDUHO\DFNQRZOHGJHWKDWVWXGHQWVOHDUQLQDYDULHW\RIZD\V)RWRSOHV
DQGWKDWVWXGHQWVFDQDUULYHDWWKHVDPHDQVZHUXVLQJPDQ\GLIIHUHQWSDWKZD\V7H[WVE\
WKHLUYHU\QDWXUHSUHFOXGHPDQ\RIWKHNLQDHVWKHWLFDQGDXUDOOHDUQHUVIURPHQJDJLQJZLWK
WKHFRQWHQWLQWKHPDQQHULQZKLFKEHVWVXLWVWKHLUOHDUQLQJVW\OHV

5HVHDUFKE\7]XURQWKHOHDUQLQJRIIUDFWLRQVH[SODLQVKRZVWXGHQWVPD\EH
SURPSWHGWRXVHWKHLULQIRUPDONQRZOHGJHWRFRQVWUXFWPHDQLQJVDERXWIUDFWLRQVIRU
WKHPVHOYHVLIDUHDOLVWLFVLWXDWLRQLVDSSOLHG1DLVHUHWDOSFODLPWKDW
³0DQLSXODWLYHVFRPELQHGZLWKUHDOOLIHSUREOHPVFDQLQWHUHVWVWXGHQWVLQVROYLQJSUREOHPV
ZKLFKLQWXUQKHOSVWKHPFRQVWUXFWPHDQLQJ´1RVXFKDVVHUWLRQLVPDGHIRUWKHXVHRI
WH[WERRNVLQWKHWHDFKLQJRIIUDFWLRQV

+LOOHWDOERIIHUVRPHVREHULQJDQGTXLWHSURYRFDWLYHFRXQWHUYDLOLQJDUJXPHQWVWR
WKHREMHFWLRQVWRWKHXVHRIWH[WERRNV
7HDFKHUVDUHIORRGHGZLWKPHVVDJHVnot WRXVHWKHLUWH[WERRNVVWDUWLQJ
ZLWKVFKRODUO\ZRUN%HQ3HUH]DQGFRQWLQXLQJRQWRWKHPDWHULDOV
WKUXVWXSRQWKHPLQSURIHVVLRQDOGHYHORSPHQWDQGHQGLQJZLWKGLVWULFW
FXUULFXOXPGRFXPHQWVWKDWSLHFHWRJHWKHUXQLWVIURPGLVSDUDWHUHVRXUFHV
7KLVPD\KDYHEHHQDSSURSULDWHLQDQHUDZKHQPRVWWH[WERRNVZHUH
VLPLODULQWKHLUPDWKHPDWLFDOGUDEQHVVKRZHYHUWKHTXDOLW\RIDYDLODEOH
PDWHULDOVKDVVKDUSO\LPSURYHG\HWWKLVHWKRVSHUVLVWV$QGZHDUJXHWKDW
VROLGPDWKHPDWLFDOWDVNVDQGUHSUHVHQWDWLRQVWKDWFRPHIURPDGUDE
WH[WERRNDUHSUHIHUDEOHWRWHDFKHUFUHDWHGPDWKOHVVRQVLQWKHKDQGVRI
WHDFKHUVZLWKOLWWOHPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ:LWKRXWWKH
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
EDOODVWRIPDWKHPDWLFDONQRZOHGJHWHDFKHUV¶LPSOHPHQWDWLRQRI
VXSSOHPHQWDU\PDWHULDOVLVFKDQF\DWEHVW   
S

+RZHYHUPXFKWKLVVWDWHPHQWPD\VHHPWREHDWRGGVZLWKSUHYDLOLQJRSLQLRQLWLVD
SRVLWLRQZKLFKVKRXOGSUREDEO\EHFRQVLGHUHGDQGWKLV5HVHDUFKHUZRXOGVXJJHVWWKDWIRU
PDQ\WHDFKHUVLWLVDSRVLWLRQWKDWZRXOGUHVRQDWH

 Interpretation of Fractions and the Curriculum 

5HVHDUFKHUVDQGHGXFDWRUV%HKU+DUHO3RVW	/HVK8VLVNLQ:X
GHFODUHWKDWUDWLRQDOQXPEHUVFDQEHLQWHUSUHWHGLQDWOHDVWVL[ZD\VDVDSDUWWRZKROH
FRPSDULVRQDUDWLRDQLQGLFDWHGGLYLVLRQTXRWLHQWDQRSHUDWRUDPHDVXUHRUDGHFLPDO
7KHSDUWZKROHFRQVWUXFWRIUDWLRQDOQXPEHUVUHOLHVRQWKHDELOLW\WRSDUWLWLRQHLWKHUD
FRQWLQXRXVTXDQWLW\RUDVHWRIGLVFUHWHREMHFWVLQWRHTXDOVL]HGSDUWVRUVHWV7KLVLVZKHQ
DQREMHFWLVHTXDOO\GLYLGHGLQWRd SDUWVWKHQc/dGHQRWHVcRIWKRVHdSDUWV

&RQWLQXRXVTXDQWLW\XVXDOO\UHIHUVWROHQJWKDUHDRUYROXPH,QWKLVFDVHWKHZKROHRI
ZKLFKDIUDFWLRQLVDSDUWLVPDGHXSRIRQHVLQJOHREMHFW:KHQWKHZKROHFRQVLVWVRIPRUH
WKDQRQHREMHFWIRUH[DPSOHDGR]HQHJJVRUELVFXLWVWKHQWKLVZKROHLVUHIHUUHGWRDV
EHLQJGLVFUHWH7KHSDUWZKROHQRWLRQRIUDWLRQDOQXPEHUVLVIXQGDPHQWDOWRDOORWKHU
LQWHUSUHWDWLRQV7KLVLQWHUSUHWDWLRQLVXVXDOO\LQWURGXFHGYHU\HDUO\LQWKHIRUPDOVFKRROLQJ
RIVWXGHQWVLQLQIRUPDOZD\VDQGWKHQUHILQHGLQDVXEVWDQWLDODQGV\VWHPDWLFIDVKLRQODWHU
LQVFKRRO

*HRPHWULFUHJLRQVVHWVRIGLVFUHWHREMHFWVDQGWKHQXPEHUOLQHDUHWKHPRGHOVPRVW
FRPPRQO\XVHGWRUHSUHVHQWIUDFWLRQVLQWKHSULPDU\DQGPLGGOHVFKRROPDWKHPDWLFVFODVV
:DWDQDEHS)RUH[DPSOHòFRXOGEHUHSUHVHQWHGZLWKDJHRPHWULFUHJLRQDVLQ
)LJXUHZLWKDGLVFUHWHVHWDVLQ)LJXUHRUZLWKDQXPEHUOLQHDVLQ)LJXUH
,QWHUSUHWDWLRQRIJHRPHWULFUHJLRQVDSSDUHQWO\DOVRLQYROYHVDQXQGHUVWDQGLQJRIWKHQRWLRQ
RIDUHD

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


Figure 2.1*HRPHWULFUHJLRQPRGHOV



Figure 2.2'LVFUHWHREMHFWVPRGHO



Figure 2.31XPEHUOLQHPRGHO

7KHUDWLRLQWHUSUHWDWLRQRIUDWLRQDOQXPEHUVFRQYH\VWKHLGHDRIUHODWLYHPDJQLWXGH7KHXVH
RISURSRUWLRQVLVDQLPSRUWDQWSUREOHPVROYLQJWRROLQDYDULHW\RISK\VLFDOVLWXDWLRQVWKDW
UHTXLUHVFRPSDULVRQVRIPDJQLWXGHVIRUH[DPSOH$ODUJHER[RIFHUHDOFRQWDLQVJUDPV
DQGDVPDOOER[FRQWDLQVJUDPV:KDWLVWKHUDWLRRIWKHPDVVRIWKHVPDOOER[WRWKH
ODUJHER["

$TXRWLHQWRIWKHLQWHJHUcGLYLGHGE\dFDQDOVREHXVHGWRUHIHUWRWKHRSHUDWLRQRI
GLYLVLRQ7KDWLVa/bLVVRPHWLPHVXVHGDVDVKRUWZD\RIZULWLQJa ÷ b7KLVLVWKHLQGLFDWHG
TXRWLHQWRULQGLFDWHGGLYLVLRQLQWHUSUHWDWLRQRIUDWLRQDOQXPEHUV5DWLRQDOQXPEHUVFDQEH
XVHGDVRSHUDWRUVRUDVDQLQVWUXFWLRQWRFDUU\RXWDSURFHVVVXFKDVҀRIZKLFK
SRVLWLRQVWKHXVHUWRPXOWLSO\E\WKHQXPHUDWRUDQGWKHQGLYLGHGE\WKUHHWKH
GHQRPLQDWRUWRDUULYHDWDQDQVZHU
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
7KHPHDVXUHLQWHUSUHWDWLRQLVXVXDOO\UHIOHFWHGLQWKHXVHRIWKHQXPEHUOLQHDVDSK\VLFDO
PRGHO7KHUHDVRQIRUWKHSKUDVHPHDVXUHLQWHUSUHWDWLRQLVWKDWUDWLRQDOQXPEHUVDUH
GHILQHGDVDPHDVXUH:KHQRQHWKLQNVRIPHDVXUHWKHQRWLRQRIDXQLWRIPHDVXUHDQGRI
VXEXQLWVRIWKDWXQLWRIPHDVXUHFRPHVWRPLQG2QDQXPEHUOLQHWKHXQLWRIPHDVXUHLVWKH
GLVWDQFHRQWKHOLQHIURP]HURWRRQH)LJXUH,QVRPHFDVHVWKLVGLVWDQFHLVD
FHQWLPHWUHLQRWKHUVDPLOOLPHWUHRULQRWKHUVDNLORPHWUHEXWWKHEDVLFQRWLRQRIWKH
GLVWDQFHEHWZHHQ]HURDQGRQHGHILQLQJWKHXQLWUHPDLQVLQWDFW0XOWLSOHVRIWKLVXQLW
GLVWDQFHDUHJHQHUDWHGRQWKHQXPEHUOLQHE\LWHUDWLQJWKHGLVWDQFHIURP]HURWRRQHDORQJ
WKHOLQH)LJXUH



Figure 2.41XPEHUOLQHPRGHO±XQLWRIPHDVXUH


Figure 2.51XPEHUOLQHPRGHO±PXOWLSOHVRIXQLWRIPHDVXUH

)UHTXHQWO\WHDFKHUVVXJJHVWWRFKLOGUHQWKDWHDFKUDWLRQDOQXPEHUUHSUHVHQWVDSRLQWRQWKH
QXPEHUOLQHEXWLWDFWXDOO\UHSUHVHQWVDGLVWDQFHRQWKHQXPEHUOLQH:HFDQWKLQNRIǫDV
EHLQJDVVRFLDWHGZLWKDSRLQWRQWKHQXPEHUOLQHSURYLGHGZHWDNHWKHGLVWDQFHVWDUWLQJDW
]HURDQGLWHUDWHILYHVXEXQLWVRIǩLQWKHGLUHFWLRQRIRQH

'HFLPDOVDUH\HWDQRWKHULPSRUWDQWLQWHUSUHWDWLRQRIUDWLRQDOQXPEHUDQGDUHYHU\XVHIXOLQ
DZLGHYDULHW\RIVHWWLQJVVXFKDVPHDVXUHPHQWXVLQJWKHPHWULFV\VWHPSHUFHQWDJHDQG
PRQH\'HFLPDOVFDQEHSDUWLFXODUO\SUREOHPDWLFIRUVRPHVWXGHQWVDVWKH\KDYH
FKDUDFWHULVWLFVVLPLODUWRERWKZKROHQXPEHUVDQGIUDFWLRQV'HFLPDOVKRZHYHUDUH
GLIIHUHQWIURPHDFKRIWKHVHLQWKHZD\WKDWWKH\DUHFRQFHSWXDOLVHGDQGLQWKHZD\WKH\DUH
PDQLSXODWHG

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
7KLVYDULHW\RILQWHUSUHWDWLRQVDORQHFDQFRQIXVHVWXGHQWV&RPSRXQGWKLVFRQIXVLRQZLWK
HUURQHRXVO\WU\LQJWRGHDOZLWKIUDFWLRQVXVLQJFRXQWLQJDQGPDWFKLQJ0LWFKHOORU
WKDWHTXLYDOHQFHDQGRUGHULQJRIIUDFWLRQVRIWHQGHI\VWXGHQWV¶LQWXLWLRQIURPQDWXUDO
QXPEHUV6PLWKDQGIUDFWLRQVEHFRPHDYHU\FKDOOHQJLQJSURSRVLWLRQ

%HKU/HVK3RVWDQG6LOYHUZRUNLQJRQWKHORQJUXQQLQJRational Number Project
513GHYLVHGDWKHRUHWLFDOPRGHOZKLFKOLQNHGWKHGLIIHUHQWLQWHUSUHWDWLRQVRIIUDFWLRQVWR
WKHEDVLFRSHUDWLRQVRIIUDFWLRQVDQGWRSUREOHPVROYLQJ7KLVLVLOOXVWUDWHGLQ)LJXUH
7KHVROLGDUURZVVXJJHVWHVWDEOLVKHGUHODWLRQVKLSVDQGWKHGRWWHGDUURZVK\SRWKHVLVHG
UHODWLRQVKLSV

Figure 2.66XEFRQVWUXFWVUHODWLRQVKLSVIRUIUDFWLRQV%HKUHWDO

%HKU/HVK3RVWDQG6LOYHUFRQVLGHUHGZKLFKRIWKHVXEFRQVWUXFWVSDUWWRZKROH
FRPSDULVRQDUDWLRDQLQGLFDWHGGLYLVLRQ>TXRWLHQW@DQRSHUDWRUDQGDVDPHDVXUHPLJKW
EHVWVHUYHWRGHYHORSLQVWXGHQWVDEDVLFIUDFWLRQFRQFHSW&KDUDODPERXVDQG3LWWD3DQWD]L
VWDWHWKDWWKH513IRXQGLWPRVWSODXVLEOHWKDWWKHSDUWZKROHFRQVWUXFWUHSUHVHQWV
WKHSULPDU\FRQVWUXFWIRUUDWLRQDOQXPEHUGHYHORSPHQWDQGLVIXQGDPHQWDOLQGHYHORSLQJ
XQGHUVWDQGLQJRIWKHVXERUGLQDWHFRQVWUXFWV7KLVDVVXPSWLRQLQSDUWH[SODLQVWKH
SUHSRQGHUDQFHRIWKLVFRQVWUXFWDFURVVFXUULFXODDVWKHPRVWFRPPRQO\HPSOR\HGSRLQWRI
HQWU\IRUWHDFKLQJIUDFWLRQV&KDUDODPERXVDQG3LWWD3DQWD]LSURYLGHGHPSLULFDO
VXSSRUWIRUWKHIXQGDPHQWDOUROHRIWKHSDUWZKROHVXEFRQVWUXFWWKHUHE\MXVWLI\LQJWKLV
WUDGLWLRQDOLQVWUXFWLRQDODSSURDFK7KH\FODLPWKDWWKHLUVWXG\VXSSRUWVSDUWZKROHDVEHLQJ
WKHGRPLQDQWLQWHUSUHWDWLRQRIIUDFWLRQVEXWDGG³WKH\>WKHILQGLQJV@DOVRXQGHUOLQHWKHQHHG
IRUHPSKDVLVLQJWKHRWKHUVXEFRQVWUXFWVRIIUDFWLRQVDQGHVSHFLDOO\WKRVHWKDWDUHQRWVR
KLJKO\UHODWHGWRWKHIRUHJRLQJQRWLRQ´S
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
(OOHUEUXFKDQG3D\QHLGHQWLILHGIRXUVWDJHVIRUWKHVXFFHVVIXOWHDFKLQJRIIUDFWLRQV
x XVLQJFRQFUHWHPDWHULDOVWRPDNHHTXDOVL]HSDUWLWLRQV
x UHFRJQL]LQJDQGXVLQJWKHRUDOQDPHVIRUWKHYDULRXVSDUWV
x GUDZLQJGLDJUDPVRIWKHFRQFUHWHREMHFWVDQGDWWDFKLQJRUDOQDPHVWR
WKHSDUWVDQG
x XVLQJWKHFRQFUHWHREMHFWVDQGGLDJUDPVWRJHWKHUZLWKWKHRUDOQDPHV
WRZULWHWKHIUDFWLRQV\PEROV

&UDPHUDQG+HQU\ZURWHDERXWDFXUULFXOXPZKLFKZDVFUHDWHGDQGWKHQUHYLVHGRQ
WKHEDVLVRIZKDWZDVOHDUQHGWKURXJKVHYHUDOORQJWHUPWHDFKLQJH[SHULPHQWVFRQGXFWHGLQ
WKH8QLWHG6WDWHVDVSDUWRIWKHRational Number Project7KLVSURMHFWUHIOHFWHGWKH
IROORZLQJIRXUEHOLHIV
x FKLOGUHQ¶VOHDUQLQJDERXWIUDFWLRQVFDQEHRSWLPLVHGWKURXJKDFWLYHLQYROYHPHQW
ZLWKPXOWLSOHFRQFUHWHPRGHOV
x PRVWFKLOGUHQQHHGWRXVHFRQFUHWHPRGHOVRYHUH[WHQGHGSHULRGVRIWLPHWR
GHYHORSPHQWDOLPDJHVQHHGHGWRWKLQNFRQFHSWXDOO\DERXWIUDFWLRQV
x FKLOGUHQEHQHILWIURPRSSRUWXQLWLHVWRWDONWRRQHDQRWKHUDQGZLWKWKHLUWHDFKHU
DERXWIUDFWLRQLGHDVDVWKH\FRQVWUXFWWKHLURZQXQGHUVWDQGLQJVRIIUDFWLRQDVD
QXPEHUDQG
x WHDFKLQJPDWHULDOVIRUIUDFWLRQVVKRXOGIRFXVRQWKHGHYHORSPHQWRIFRQFHSWXDO
NQRZOHGJHSULRUWRIRUPDOZRUNZLWKV\PEROVDQGDOJRULWKPV
&UDPHUHWDO

7KHIDFWWKDWWKHUHDUHPXOWLSOHLQWHUSUHWDWLRQVRIIUDFWLRQV%HKU+DUHO3RVW	/HVK
:XPD\SURYHIRUVRPHWREHFKDOOHQJLQJLQERWKWKHWHDFKLQJDQGOHDUQLQJRI
IUDFWLRQV+RZHYHU&KDUDODPERXVDQG3LWWD3DQWD]LVWURQJO\UHFRPPHQGWKDWWKHUH
LVDQHHGWRH[SORUHDOORIWKHGLIIHUHQWFRQVWUXFWV)XUWKHUWKHUHVHDUFKJLYHVGLUHFWLRQ
UHJDUGLQJKRZWHDFKHUVPLJKWDSSURDFKWKHVXFFHVVIXOWHDFKLQJRIIUDFWLRQV(OOHUEUXFK	
3D\QH&UDPHUHWDO


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 Methods of Representing Fractions 

$FFRUGLQJWR%HKU/HVK3RVWDQG6LOYHUWKHUHLVDQLQWHUDFWLYHUHODWLRQVKLSEHWZHHQ
WKHGLIIHUHQWUHSUHVHQWDWLRQDOPRGHOVIRUIUDFWLRQV)LJXUH7KH\DOVRDVVHUWWKDW
VWXGHQWVOHDUQEHVWZKHQWKHGLIIHUHQWUHODWLRQVKLSVEHWZHHQWKHPRGHOVDUHH[SORLWHG7KH
PRGHODOVRVXJJHVWVWKDWPDWKHPDWLFDOSUREOHPVDUHIUHTXHQWO\VROYHGE\WUDQVODWLQJIURP
WKHµUHDO¶VLWXDWLRQWRRQHRUPRUHRIWKHUHSUHVHQWDWLRQVRSHUDWLQJZLWKWKH
UHSUHVHQWDWLRQVWRSURGXFHDUHVXOWRUDK\SRWKHVLVDQGWKHQWUDQVODWLQJWKHUHVXOWEDFNWR
WKHUHDOVLWXDWLRQ,WDOVRVXJJHVWVWKDWPDQ\SUREOHPVDUHVROYHGWKURXJKDFRPELQDWLRQRI
SDUWLDOPDSSLQJVIURPDQXPEHURIUHSUHVHQWDWLRQV


Figure 2.7%HKUHWDO¶V,QWHUDFWLYHPRGHOIRUXVLQJUHSUHVHQWDWLRQDOV\VWHPV

$FFRUGLQJWR:DWDQDEHDOWKRXJKRWKHUIUDFWLRQPRGHOVDUHXVHGWKHUHDUHWKUHH
FRPPRQIUDFWLRQPRGHOVIRXQGLQW\SLFDOPDWKHPDWLFVWH[WERRNVOLQHDUPRGHOVDUHD
PRGHOVDQGGLVFUHWHPRGHOV,QDGGLWLRQWRWKHVHVWDWLFGUDZLQJVIRXQGLQWH[WERRNVWHDFKHUV
DQGVWXGHQWVRIWHQUHSUHVHQWIUDFWLRQVWKURXJKWKHXVHRIDYDULHW\RIFRQFUHWHREMHFWVIRU
H[DPSOH&XLVHQDLUHURGVFRXQWHUVOLQNLQJFXEHVIUDFWLRQµFDNHV¶DQGSDWWHUQEORFNV

)RUHDFKRIWKHVHPRGHOV:DWDQDEHGHFODUHVWKDWWKHUHDUHWZRGLVWLQFWPHWKRGVIRU
UHSUHVHQWLQJIUDFWLRQVWKHSDUWZKROHPHWKRG)LJXUHDQGWKHFRPSDULVRQPHWKRG
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
)LJXUH,QWKHSDUWZKROHPHWKRGWKHIUDFWLRQDOSDUWLVHPEHGGHGLQWKHZKROHDQGLQ
WKHFRPSDULVRQPHWKRGWKHZKROHDQGWKHIUDFWLRQDOSDUWDUHFRQVWUXFWHGVHSDUDWHO\

Figure 2.83DUW±ZKROHPRGHOV


Figure 2.9&RPSDULVRQPHWKRG
 Analogues 

$QDQDORJ\LVGHILQHGE\WKH&ROOLQV'LFWLRQDU\RI(QJOLVK/DQJXDJH+DQNVS
DV³DIRUPRIUHDVRQLQJLQZKLFKDVLPLODULW\EHWZHHQWZRRUPRUHWKLQJVLVLQIHUUHGIURPD
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
NQRZQVLPLODULW\EHWZHHQWKHPLQRWKHUUHVSHFWV´,QRUGHUIRUJRRGDQDORJLFDOPDWFKLQJWR
RFFXURYHUODSLQUHODWLRQVLVQHFHVVDU\IRUDQ\VWURQJSHUFHSWLRQRIVLPLODULW\EHWZHHQWZR
GRPDLQV*HQWQHU,QPDWKHPDWLFVDQDORJLHVDVVLJQDFRQFUHWHRUSLFWRULDOPRGHO
DQDORJXHVDVWKHVRXUFHDQGWKHFRQFHSWWREHFRQVWUXFWHGDVWKHWDUJHW,IWKHUHLVWREHQR
DPELJXLW\LQWKHPDSSLQJRIWKHVRXUFHWRWKHWDUJHWWKHQWKHOHDUQHUPXVWXQGHUVWDQGWKH
VWUXFWXUHRIWKHVRXUFHDQGUHFRJQLVHWKHFRUUHVSRQGHQFHEHWZHHQWKHVRXUFHDQGWKHWDUJHW
(QJOLVK	6KDUU\.XUW]0LDR	*HQWQHU

(QJOLVKDQG+DOIRUGDOVRLGHQWLI\WZRFDWHJRULHVRIPDWKHPDWLFDODQDORJXHV
FRPPRQO\XVHGLQWKHWHDFKLQJRIIUDFWLRQVXQVWUXFWXUHGDQGVWUXFWXUHG%DOOXQGDWHGS
DVVHUWVWKDWRQHRIWKHPDQ\GHFLVLRQVWHDFKHUVPXVWPDNHLQWHDFKLQJIUDFWLRQVFRQFHUQV
WKHUHODWLYHDGYDQWDJHVRISURYLGLQJVWXGHQWVZLWKVWUXFWXUHGUHSUHVHQWDWLRQDOPDWHULDOVDV
RSSRVHGWRKDYLQJVWXGHQWVUHILQHH[LVWLQJPRGHOVWKHUHE\GHYHORSLQJWKHLURZQ
UHSUHVHQWDWLRQDOPHGLD

&ROOHFWLRQVRIFRXQWHUVRURWKHUGLVFUHWHREMHFWVDUHH[DPSOHVRIXQVWUXFWXUHGDQDORJXHVDV
DUHVHWPRGHOV,QRWKHUZRUGVWKHFRXQWHUVWKHPVHOYHVODFNLQKHUHQWVWUXFWXUHWKDWLVWKH
VWUXFWXUHQHHGVWREHFUHDWHGE\WKHPDQQHULQZKLFKWKHFRXQWHUVDUHPDQLSXODWHGRU
DUUDQJHG(QJOLVK	+DOIRUG5HJLRQPRGHOVDQGOHQJWKPRGHOVIRUPWKHEDVLVRI
VWUXFWXUHGPDWKHPDWLFDODQDORJXHVXVHGLQWKHWHDFKLQJRIIUDFWLRQV&KDUOHV1DVRQ	
&RRSHU&KDUOHV1DVRQDQG&RRSHUSVWDWHWKDWVWUXFWXUHGDQDORJXHVDUH
PRUHDSSURSULDWHIRUWKHLQLWLDOOHDUQLQJRIIUDFWLRQVWKDQXQVWUXFWXUHGDQDORJXHVGXHWRWKH
³FRPSOH[PDSSLQJVDQGKLJKLQIRUPDWLRQSURFHVVLQJORDGVDVVRFLDWHGZLWKXQVWUXFWXUHG
PDWKHPDWLFDODQDORJXHV´

(QJOLVKDQG+DOIRUGVWUHVVWKHQHHGIRUFDXWLRQLQWKHDSSOLFDWLRQRIVWUXFWXUHG
DQDORJXHVIRUWKHWHDFKLQJRIIUDFWLRQV7KH\GHFODUHWKDWDQDORJXHVDORQHFDQQRWLPSDUW
PHDQLQJFKLOGUHQPD\QRWPDNHWKHDSSURSULDWHPDSSLQJVIURPFRQFUHWHWRDEVWUDFWDQG
WKHDFFRPSDQ\LQJPDSSLQJODQJXDJHDQGSURFHVVHVPXVWEHDSSURSULDWH
7KH\WKHUHIRUHFRQWHQGWKDWIRUDQDQDORJXHWREHHIIHFWLYHLWQHHGVWRIROORZWKHSULQFLSOHV
HVSRXVHGE\*HQWQHUDQG(QJOLVKDQG6KDUU\
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
x WKHFODULW\RIVRXUFHSULQFLSOH±WKHVRXUFHLVFOHDUO\DUWLFXODWHGDQGXQGHUVWRRGE\
WKHFKLOG
x WKHFODULW\RIPDSSLQJSULQFLSOH±WKHDQDORJXHVKRXOGIURPWKHFRQFUHWHPRGHOWR
WKHWDUJHWIUDFWLRQFRQFHSWIDFLOLWDWHDQXQDPELJXRXVPDSSLQJ
x WKHSULQFLSOHRIFRQFHSWXDOFRKHUHQFH±WKHUHVKRXOGEHDFRKHVLYHVWUXFWXUHLQWKH
UHODWLRQVPDSSHGIURPWKHVRXUFHFRQFUHWHPRGHOWRWKHWDUJHWFRQFHSWWREH
FRQVWUXFWHGDQG
x WKHSULQFLSOHRIVFRSH±DQ\DQDORJ\PXVWEHWUDQVIHUDEOH

&KDUOHVHWDOFRQGXFWHGDVWXG\LQZKLFKWKH\XVHGVHYHQGLIIHUHQWDQDORJXHV
SL]]DVDQGDSSOHSLHVEDVHGRQODUJHFLUFXODUUHJLRQPRGHOVSDQFDNHVEDVHGRQPHGLXP
FLUFXODUUHJLRQPRGHOVSLNHOHWVEDVHGRQVPDOOFLUFXODUUHJLRQPRGHOVLFHFUHDPEDUV
EDVHGRQORQJDQGQDUURZUHFWDQJXODUUHJLRQPRGHOVUHFWDQJXODUFDNHVEDVHGRQVKRUW
DQGZLGHUHFWDQJXODUUHJLRQPRGHOVDQGOLFRULFHVWUDSVEDVHGRQOHQJWKPRGHOV7KH\
HYDOXDWHGWKHPLQWHUPVRIWKHLUHIIHFWLYHQHVVDQGKRZWKLVPLJKWEHOLPLWHGE\
 HFRORJLFDOYDOLGLW\+RZUHDOLVWLFZDVWKHVKDULQJFRQFHSWHQJHQGHUHGE\WKH
DQDORJXH"
 DEVWUDFWLRQDELOLW\+RZZHOOWKH\IDFLOLWDWHGDEVWUDFWLRQIURPWKHVRXUFHWRWKH
WDUJHW"DQG
 HDVHRISDUWLWLRQLQJ+RZHDV\ZDVWKHFRQFUHWHPRGHOWRSK\VLFDOO\SDUWLWLRQ"

7KHLUILQGLQJVLQGLFDWHGWKDW
x FLUFXODUUHJLRQVDUHGLIILFXOWWRSDUWLWLRQLQWRWKLUGVILIWKVDQGVHYHQWKV
x WKHHGXFDWLRQDOHIILFDF\RIWKHLFHFUHDPEDUVDQGWKHOLFRULFHVWUDSVZDV
FRPSURPLVHGE\WKHLUODFNRIHFRORJLFDOYDOLGLW\$VORQJQDUURZUHFWDQJOHDQG
OHQJWKPRGHOVSURYLGHGKLJKOHYHOVRIDEVWUDFWLRQDELOLW\DQGHDVHRI
SDUWLWLRQLQJLWLVVXJJHVWHGWKDWWHDFKHUVVKRXOGWU\WRGHYLVHDQDORJVRWKHUWKDQ
OLFRULFHVWUDSVDQGVRRQZKLFKKDYHJUHDWHUHFRORJLFDOYDOLGLW\IRUWKHLU
VWXGHQWV
&KDUOHVHWDO

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
:DWDQDEHDVVHUWVWKDW&XLVHQDLUHURGVVLPSOHFRXQWHUVDQGSDWWHUQEORFNVDUH
W\SLFDOO\XVHGIRUPRGHOLQJIUDFWLRQVLQWKHPDWKHPDWLFVFODVVURRP+HDOVRLQVLJKWIXOO\
GHFODUHVWKDW³UHSUHVHQWDWLRQVDUHPHDQLQJIXOWRWKHRQHZKRFUHDWHGWKHPZKHWKHUWKDW
FUHDWRULVWKHWHDFKHURUWKHVWXGHQW´S5HVHDUFKLQVFLHQFHHGXFDWLRQLV
GHPRQVWUDWLQJWKHSRVLWLYHOHDUQLQJRXWFRPHVWKDWDULVHZKHQVWXGHQWVDUHFKDOOHQJHGWR
FRQVWUXFWWKHLURZQUHSUHVHQWDWLRQVDQGH[SODLQWKHP+XEEHU7\WOHU	+DVODP
&OHDUO\WKHQWKHXVHRIPDQLSXODWLYHPDWHULDOVLVPRUHWKDQMXVWDFDVHRISURYLGLQJWKH
VWXGHQWVZLWKKDQGVRQPDWHULDOV'HOLEHUDWLRQLVUHTXLUHGLIOHDUQLQJLVWREHPD[LPL]HG

 Manipulative Materials  

*UHHQHVVWDWHGWKDWLQJHQHUDOWHUPVPDQLSXODWLYHPDWHULDOVKDYHEHHQFHQWUDOWRWKH
FDOOE\VHYHUDOPDWKHPDWLFVSURIHVVLRQDORUJDQLVDWLRQVWRUHIRUPPDWKHPDWLFVWHDFKLQJ
0RUHVSHFLILFDOO\(OOHUEUXFKDQG3D\QHDQG&UDPHUDQG+HQU\H[SUHVVO\
FDOOIRUWKHXVHRIPDQLSXODWLYHPDWHULDOVHDUO\LQWKHGHYHORSPHQWRIWKHFRQFHSWRI
IUDFWLRQV7KLVLVJHQHUDOO\SUHGLFDWHGRQWKHEHOLHIWKDWGHYHORSPHQWDOO\LWLVDGYDQWDJHRXV
IRUVWXGHQWVWREHDOORZHGWRPRYHIURPWKHFRQFUHWHWRWKHDEVWUDFW

%HKU:DFKVPXWKDQG3RVWSVWDWHGWKDW³WKHUHVHDUFKFRQFHUQLQJOHDUQLQJYLD
PDQLSXODWLYHPDWHULDOVLVVRPHZKDWHTXLYRFDO7KHTXHVWLRQRIZKDWFKDUDFWHULVWLFVRI
PDQLSXODWLYHDLGVEHVWIDFLOLWDWHOHDUQLQJLVXQDQVZHUHG´7KLVKDVVLQFHEHHQUHIXWHGE\
&UDPHUDQG+HQU\ZKRFODLPWKDWPRVWFKLOGUHQQHHGWRXVHFRQFUHWHPRGHOVRYHU
H[WHQGHGSHULRGVRIWLPHWRGHYHORSPHQWDOLPDJHVQHHGHGWRWKLQNFRQFHSWXDOO\DERXW
IUDFWLRQVLVWKHPRVWLPSRUWDQW

5HVHDUFKE\%HUU\HWDO'DQLHOV+\GHDQG=HPHOPDQ0DUVKDQG&RRNH
0DVWURSLHUL6FUXJJVDQG6KLDK5HLPHUDQG0R\HUDQG6RZHOO
DOOLQGLFDWHWKDWPDQLSXODWLYHVGRKDYHDSRVLWLYHHIIHFWDQGFDQSURPRWHSRVLWLYH
FODVVURRPEHKDYLRXUV7KHVHSRVLWLYHHIIHFWVZHUHQRWHGLQWKHDUHDVRIDFTXLVLWLRQRIEDVLF
PDWKHPDWLFVFRQFHSWVDVDWRROIRUGHYHORSLQJFRPSHWHQFHLQLGHQWLI\LQJWKHFRUUHFW
RSHUDWLRQWRHPSOR\ZKHQVROYLQJPDWKHPDWLFVVWRU\SUREOHPVDQGDVDQDLGWRVWXGHQWV
EHFRPLQJPRUHNQRZOHGJHDEOHDQGFRQILGHQWLQWKHPDWKHPDWLFVDUHD
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
'ULVFROO6RZHOODQG6X\GDPDOOUHSRUWWKDWVWXGHQWVZKRXVH
PDQLSXODWLYHVLQWKHLUPDWKHPDWLFVFODVVHVXVXDOO\RXWSHUIRUPWKRVHZKRGRQRWDEHQHILW
ZKLFKKROGVDFURVVDOO\HDUOHYHOVDELOLW\OHYHOVDQGWRSLFV7KHLPSRUWDQWSURYLVRWKH\
PDNHLQWKLVDVVHUWLRQLVWKDWWKLVDSSOLHVZKHQWKHPDQLSXODWLYHLVDSSURSULDWHWRWKHWRSLF
7KLVPHDQVLWPXVWEHFDUHIXOO\VHOHFWHGDQGPXVWVWLPXODWHVWXGHQWV¶WKLQNLQJ&OHPHQWV	
0F0LOOHQ

0LOOVDSVDQG5HHGDVVHUWWKDWVWXGHQWVUHWDLQIUDFWLRQFRQFHSWVIRUORQJHUDQGDWD
KLJKHUOHYHODIWHUXVLQJPDQLSXODWLYHPDWHULDOV%RXOHWDGGVWRWKLVYLHZVD\LQJWKDW
LQRUGHUWRXQGHUVWDQGWKHXQLWIUDFWLRQFRQFHSWXDOO\VWXGHQWVPXVWILUVWGHYHORSDQ
XQGHUVWDQGLQJRIWKHXQGHUO\LQJSK\VLFDOFRQFHSWVEHIRUHWKHQPRYLQJRQWRWKHHPHUJLQJ
PDWKHPDWLFDOFRQFHSWV7KLVLVDYLHZVKDUHGE\0F*XLUH

&DSUDURVWDWHVWKDWWKHXVHRIPDQLSXODWLYHVLVDVWUDWHJ\E\ZKLFKWHDFKHUVFDQ
PDNHDOHVVRQPRUHHQJDJLQJE\SURYLGLQJDKDQGVRQH[SHULHQFH,WDOVRDOORZVWKH
VWXGHQWVDQHIIHFWLYHZD\LQZKLFKWRUHSUHVHQWWKHLUWKLQNLQJLQDPDQQHUZKLFKWKHWHDFKHU
WKHQFDQH[SORUHIXUWKHUZLWKWKHVWXGHQW,WHQDEOHVWKHWHDFKHUWRGHWHUPLQHLIWKHUHDUHDQ\
PLVFRQFHSWLRQVLQWKHVWXGHQW¶VXQGHUVWDQGLQJRIIUDFWLRQV

:KDWWKHQDUHPDQLSXODWLYHV"3HUU\DQG+RZDUG3GHILQHGPDQLSXODWLYHVDV
LQFOXGLQJ³DOOPDWHULDOVERWKLQVLGHDQGEH\RQGWKHPDWKHPDWLFVFODVVURRPZKLFKFDQEH
H[SHULHQFHGWKURXJKVHQVHVRIVLJKWWRXFKDQGRUVRXQG´0DQLSXODWLYHPDWHULDOVDUHXVHG
WRFUHDWHDQH[WHUQDOUHSUHVHQWDWLRQDUHSUHVHQWDWLRQRXWVLGHRIWKHPLQGWKDWVWDQGVIRUD
PDWKHPDWLFDOLGHD3XFKQHUHWDOLQRUGHUWRHYHQWXDOO\GHYHORSDQLQWHUQDO
UHSUHVHQWDWLRQ&UDPHUDQG:\EHUJUHDIILUPWKLVE\VWDWLQJWKDWPDQLSXODWLYH
PDWHULDOVDUHWRROVWRVXSSRUWPHDQLQJIXOOHDUQLQJZKHUHVWXGHQWVFRQVWUXFWLQVLJKWVDQG
FUHDWHSK\VLFDODQGWKHQPHQWDOUHSUHVHQWDWLRQVIRUWKRVHLGHDV7KLVODWHUVXSSRUWVPRUH
DEVWUDFWDQGV\PEROLFZRUN7KHPDQLSXODWLYHPDWHULDOVDFWDVWKHDQDORJRXVVRXUFHWR
UHDFKWKHµWDUJHW¶

6ZDQDQG6SDUURZH[SODLQWKDWPDQLSXODWLYHVDOVRFRPHLQYDULRXVIRUPV
x XQVWUXFWXUHGVXFKDVEXWWRQVSRSVWLFNVPDWFKVWLFNVDQGVRRQ
x VUXFWXUHGVXFKDV$WWULEXWH%ORFNV0XOWLEDVH$ULWKPHWLF%ORFNV
>0$%V@DQGVRRQDQG
43 

x YLUWXDOFRPSXWHUEDVHGVLPXODWLRQVRIFRQFUHWHRUSK\VLFDO
PDQLSXODWLYHV
S
<HWQRWDOOPDQLSXODWLYHPDWHULDOVDUHDVHIILFDFLRXVDVRWKHUVDQGHDFKRQHQHHGVWREH
MXGJHGDJDLQVWWKHµWDUJHW¶LWLVFKRVHQWRUHSUHVHQW)RULQVWDQFHUHVHDUFK&UDPHU	
:\EHUJRQWKHGLIIHUHQWPDQLSXODWLYHPRGHOVIRUGHYHORSLQJWKHSDUWZKROHPRGHO
VXJJHVWVWKDWFRQWLQXRXVPRGHOVIRUH[DPSOHDUHDDQGPHDVXUHPHQWPRGHOVDUHPRUH
HIIHFWLYHWKDQGLVFUHWHPRGHOVFRXQWHUVDQGVRIRUWK

,QVXPPDU\LWVHHPVWKDWFKLOGUHQ¶VOHDUQLQJDERXWIUDFWLRQVFDQEHRSWLPLVHGWKURXJK
DFWLYHLQYROYHPHQWZLWKPXOWLSOHFRQFUHWHPRGHOV&UDPHU&UDPHU	6HEDVWD
	0DUWLQDQGWKDWDQHIIHFWLYHPHWKRGRIWHDFKLQJIUDFWLRQVDQGSURPRWLQJ
XQGHUVWDQGLQJLVWRPRYHVWXGHQWVLQDVHTXHQFHIURPDFRQFUHWHWRDVHPLFRQFUHWHDQG
WKHQWRDQDEVWUDFWFRQFHSWLRQ-RUGDQ0LOOHU	0HUFHU,IVRWKLVWKHQUDLVHVWKH
LVVXHRIZKDWPDQLSXODWLYHPDWHULDOVDUHEHVWVXLWHGWRWHDFKIUDFWLRQV

6RPHPD\EHOLHYHWKDWFKLOGUHQZLOODXWRPDWLFDOO\XQGHUVWDQGIUDFWLRQFRQFHSWVVLPSO\DVD
UHVXOWRIXVLQJWKHYDULRXVUHSUHVHQWDWLRQVRUPDQLSXODWLYHV7KLVLVQRWQHFHVVDULO\WKHFDVH
(QJOLVK	+DOIRUG0LOOVDSV	5HHG3XFKQHUHWDO7KRPSVRQ	
/DPEGLQ9LDGHUR)RULQVWDQFHVRPHVWXGHQWVGHILQHDIUDFWLRQDVDSLHFHRI
SLHWRHDWEHFDXVHWKH\KDYHRQO\VHHQIUDFWLRQVUHSUHVHQWHGXVLQJFLUFOHGLDJUDPV1LHPL
&OHPHQWVQRWHG
7KHLUWKHPDQLSXODWLYHVSK\VLFDOLW\GRHVQRWFDUU\WKHPHDQLQJRIWKH
PDWKHPDWLFDOLGHD7KH\FDQEHXVHGLQDURWHPDQQHU«7KH\QHHG
WHDFKHUVZKRFDQUHIOHFWRQWKHLUVWXGHQWV¶UHSUHVHQWDWLRQVIRU
PDWKHPDWLFDOLGHDVDQGKHOSWKHPGHYHORSLQFUHDVLQJVRSKLVWLFDWHGDQG
PDWKHPDWLFDOUHSUHVHQWDWLRQV
S

&OHPHQWVZULWHVWKDW³«HYHQLIFKLOGUHQEHJLQWRPDNHFRQQHFWLRQVEHWZHHQ
PDQLSXODWLYHVDQGQDVFHQWLGHDVSK\VLFDODFWLRQVZLWKFHUWDLQPDQLSXODWLYHVPD\VXJJHVW
GLIIHUHQWPHQWDODFWLRQVWKDQWKRVHZHZLVKVWXGHQWVWROHDUQ´DQGWKDW³«DOWKRXJK
PDQLSXODWLYHVKDYHDQLPSRUWDQWSODFHLQOHDUQLQJWKHLUSK\VLFDOLW\GRHVQRWFDUU\WKH
PHDQLQJRIWKHPDWKHPDWLFDOLGHD´S7KHVHILQGLQJVDUHFOHDUO\FRPSDWLEOHZLWKWKH
ILQGLQJVRIWKHZRUNRI+ROW
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
&OHPHQWVDQG0F0LOOHQDUHHYHQPRUHIRUWKULJKWLQWKHLUYLHZVZKHQWKH\ZDUQWKDW
PDQLSXODWLYHVDUHQRWVXIILFLHQWWRJXDUDQWHHPHDQLQJIXOOHDUQLQJDQGUHTXLUHSURSHUXVH
7KH\IXUWKHUFDXWLRQDJDLQVWPDQLSXODWLYHVEHLQJXVHGLQDURWHPDQQHUZKHUHE\WKH
VWXGHQWVOHDUQKRZWRSHUIRUPWKHFRUUHFWVWHSVLQWKHXVHRIWKDWPDWHULDOIRUDSDUWLFXODU
FRQFHSWZLWKRXWXQGHUVWDQGLQJKRZWKDWPDQLSXODWLYHLOOXVWUDWHVWKHFRQFHSWRUKRZRWKHU
PDWHULDOVFRXOGEHHPSOR\HGWRUHDFKWKHVDPHUHVXOW

)XUWKHU%RXOHWZULWHVWKDWFRQFUHWHDFWLYLWLHVZKLFKDUHZLWKRXWFRQWH[WDQGSXUSRVH
FDQDFWXDOO\EHKDUPIXOWRVWXGHQWVGHYHORSLQJIUDFWLRQFRQFHSWV7KHUHIRUHWKHSRZHURI
HDFKRIWKHDQDORJXHVFKRVHQDVSK\VLFDOUHSUHVHQWDWLRQVRIIUDFWLRQVLVLPSRUWDQW

&OHPHQWVDQG0F0LOOHQSSRIIHUWKHIROORZLQJJXLGHOLQHVIRUVHOHFWLQJ
DQGXVLQJPDQLSXODWLYHV
 VHOHFWPDQLSXODWLYHVSULPDULO\IRUVWXGHQWV¶XVHQRWIRUWHDFKHUGHPRQVWUDWLRQ
 VHOHFWPDQLSXODWLYHVWKDWDOORZVWXGHQWVWRXVHWKHLULQIRUPDOPHWKRGVIRUILQGLQJ
VROXWLRQVRUPDNLQJVHQVHRIPDWKHPDWLFDOLGHDV
 XVHFDXWLRQLQVHOHFWLQJPDQLSXODWLYHVZKLFKDUHµSUHVWUXFWXUHG¶RULQZKLFKWKH
PDWKHPDWLFVLVµEXLOWLQ¶VXFKDV%DVHPDWHULDOV
 VHOHFWPDQLSXODWLYHVWKDWFDQVHUYHPDQ\SXUSRVHV
 FKRRVHSDUWLFXODUUHSUHVHQWDWLRQVRIPDWKHPDWLFDOLGHDVZLWKFDUH
 XVHDVLQJOHPDQLSXODWLYHWRLQWURGXFHDWRSLFUDWKHUWKDWPXOWLSOHUHSUHVHQWDWLRQV
DQG
 DIWHUWKHLQLWLDOXVHRIDVLQJOHUHSUHVHQWDWLRQWRLQWURGXFHDWRSLFHPSOR\GLIIHUHQW
UHSUHVHQWDWLRQVVRWKDWRWKHUVWXGHQWVZKRILQGDGLIIHUHQWUHSUHVHQWDWLRQ
PHDQLQJIXODUHFDWHUHGIRU

3XFKQHUHWDODVNWKHTXHVWLRQLIWKHHYLGHQFHVHHPVTXLWHFRPSHOOLQJIRUWKHXVHRI
PDQLSXODWLYHVDQGWKDWWHDFKLQJZLWKKDQGVRQPDWHULDOVWHQGVWREHDSSHDOLQJWRWHDFKHUV
ZK\LVLWWKHQWKDWWHDFKHUVDUHQRWHPSOR\LQJWKHPPRUH"1DLVHUDQG:ULJKW
GHVFULEHGKRZPDQLSXODWLYHVDOWKRXJKZLGHO\UHJDUGHGE\DQGDYDLODEOHWRWHDFKHUVKDGD
ORZXVDJHUDWHSULPDULO\EHFDXVHWHDFKHUVGLGQRWIHHOFRPSHWHQWLQWKHLUXVH7KLVSRVLWLRQ
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
LVVXSSRUWHGE\&DSUDURDQG+DWILHOGLQWKHLUDVVHUWLRQWKDWWHDFKHUVPD\QRW
EHXVLQJPDQLSXODWLYHVDVPXFKDVSRVVLEOHEHFDXVHRIDODFNRIWUDLQLQJ

 Virtual Manipulatives 

2QHRIWKHEXUJHRQLQJDUHDVLQPDWKHPDWLFVHGXFDWLRQLVWKHXVHRIOHDUQLQJWHFKQRORJLHV
7KHSUROLIHUDWLRQRIFRPSXWHUVDQGLQWHUQHWDFFHVVKDVEURXJKWWKHXVHRIYLUWXDO
PDQLSXODWLYHVLQWRWKHPDMRULW\RIFODVVURRPVLQWKHGHYHORSHGZRUOG

7KH%ULWLVK(GXFDWLRQDO&RPPXQLFDWLRQVDQG7HFKQRORJ\$JHQF\%(&7$
LQGLFDWHWKDW
«KLJKTXDOLW\LQWHUDFWLYHOHDUQLQJUHVRXUFHVDUHPRUHOLNHO\WREH
UHODWHGWRKLJKHUOHDUQLQJJDLQVIRUSXSLOVWKDQRWKHUUHVRXUFHV7KH
UHYLHZVSRLQWWRVXEVWDQWLDOHYLGHQFHRIWKHLPSDFWRIVSHFLILFXVHVIRU
H[DPSOHXVLQJVLPXODWLRQVDQGPRGHOLQJLQ6FLHQFHDQG0DWKHPDWLFV
+RZHYHULPSDFWLVGHSHQGHQWRQWHDFKHUV¶XVHDQGTXDOLW\RI
LPSOHPHQWDWLRQS

)UHHERG\IXUWKHUFRQFOXGHVWKDWWKHUHLVDUHDVRQDEO\ZHOOHVWDEOLVKHGERG\RI
UHVHDUFKUHJDUGLQJWKHHIILFDF\RILQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJ\XVHLQ
FODVVURRPVDQGWKDWPXFKRIWKHUHVHDUFKVKRZVLPSURYHGOHDUQLQJRXWFRPHVWKURXJKLWV
XVH5HVHDUFKE\+R\OHV+HDO\DQG6XWKHUODQG&OHPHQWVDQG0F0LOOHQDQG
3DSHUWDOVRLQGLFDWHVWKDWFRPSXWHUVIRFXVDWWHQWLRQDQGLQFUHDVHPRWLYDWLRQ
+RZHYHUWKHUHKDVEHHQVRPHWKLQJRIDGHEDWHDVWRZKHWKHUPDWHULDOVUHQGHUHGRQD
VFUHHQFDQEHFODVVHGDVEHLQJPDQLSXODWLYHV$VUHFHQWO\DV0R\HU%RO\DUGDQG
6SLNHOODVVHUWHGWKDW³1RDFFHSWHGVWDQGDUGPHDQLQJRUGHILQLWLRQIRUWKHSKUDVHµYLUWXDO
PDQLSXODWLYH¶FXUUHQWO\H[LVWVS´%\WKHVDPHUHVHDUFKHUVKDGGHILQHGDYLUWXDO
PDQLSXODWLYHDVDQLQWHUDFWLYH:HEEDVHGYLVXDOUHSUHVHQWDWLRQRIDG\QDPLFREMHFWWKDW
SUHVHQWVRSSRUWXQLWLHVIRUFRQVWUXFWLQJPDWKHPDWLFDONQRZOHGJHS6SLFHU
IXUWKHUVWDWHVWKDWWKHUHDUHWZRW\SHVRIUHSUHVHQWDWLRQVZKLFKDUHEHLQJFDOOHGYLUWXDO
PDQLSXODWLYHV7KHVHDUHVWDWLFDQGG\QDPLFUHSUHVHQWDWLRQVRIFRQFUHWHPDQLSXODWLYHV

$FFRUGLQJWR0R\HUHWDOLWLVLPSRUWDQWWRGHILQHWKHVHWZRIRUPVRIYLUWXDO
PDQLSXODWLYHV7KH\DVVHUWWKDWVWDWLFYLVXDOUHSUHVHQWDWLRQVDUHHVVHQWLDOO\SLFWXUHVZKLFK
DOWKRXJKWKH\DSSHDUWRUHVHPEOHFRQFUHWHPDQLSXODWLYHVFDQQRWEHIOLSSHGVOLGRUWXUQHG
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E\WKHXVHUDVFRQFUHWHPDQLSXODWLYHVFDQ,QFRQWUDVWG\QDPLFUHSUHVHQWDWLRQVRIFRQFUHWH
PDQLSXODWLYHVDUHHVVHQWLDOO\YLVXDOLPDJHVZKLFKKDYHWKHFDSDFLW\IRUVWXGHQWVWR
PDQLSXODWHWKHPMXVWDVWKH\ZRXOGWKHFRQFUHWHPDWHULDOVEXWWKURXJKWKHXVHRID
FRPSXWHUPRXVH7KHVHDUHLQFUHDVLQJO\WKHPRUHFRPPRQIRUPRIYLUWXDOPDQLSXODWLYHV
DYDLODEOHWRVWXGHQWV

&OHPHQWVZDUQVWKDWHYHQLIZHDJUHHWKDWµFRQFUHWH¶FDQQRWVLPSO\EHHTXDWHGZLWK
SK\VLFDOPDQLSXODWLYHVZHPLJKWKDYHGLIILFXOW\DFFHSWLQJREMHFWVRQWKHFRPSXWHUVFUHHQ
DVYDOLGPDQLSXODWLYHV+RZHYHUFRPSXWHUVPLJKWSURYLGHUHSUHVHQWDWLRQVWKDWDUHMXVWDV
SHUVRQDOO\PHDQLQJIXOWRVWXGHQWVDVSK\VLFDOREMHFWV3DUDGR[LFDOO\UHVHDUFKLQGLFDWHVWKDW
FRPSXWHUUHSUHVHQWDWLRQVPD\HYHQEHPRUHPDQDJHDEOHµFOHDQ¶IOH[LEOHDQGH[WHQVLEOH
WKDQWKHLUSK\VLFDOFRXQWHUSDUWV&OHPHQWV	0F0LOOHQ

&OHPHQWVDQG0F0LOOHQSRIIHUDIXUWKHUSRVLWLYHDVSHFWRIWKHXVHRI
PDQLSXODWLYHVRQFRPSXWHUV³7KH\DYRLGGLVWUDFWLRQVRIWHQSUHVHQWZKHQVWXGHQWVXVH
SK\VLFDOPDQLSXODWLYHV7KH\FDQDOVRPLUURUWKHGHVLUHGPHQWDODFWLRQVPRUHFORVHO\´
7KH\DOVRTXRWH+R\OHV+HDO\DQG6XWKHUODQG¶VUHVHDUFKZKLFKFODLPVWKDWWKH
FRPSXWHU³«VRPHKRZGUDZVWKHDWWHQWLRQRIWKHSXSLOVDQGEHFRPHVDIRFXVIRU
GLVFXVVLRQ´WKXVUHVXOWLQJLQYHU\OLWWOHRIIWDVNWDON

0R\HU3DFNHQKDP6DONLQGDQG%RO\DUGZULWHWKDWG\QDPLFYLUWXDOPDQLSXODWLYHV
DUHXQLTXHLQWKDWWKH\RIIHUDYLVXDOLPDJHOLNHDSLFWRULDOPRGHOEXWFDQEHPDQLSXODWHG
OLNHDSK\VLFDOPRGHO7KH\IXUWKHUUHSRUWRQWKHLUEHOLHIWKDWGXHWRWKHIDFWWKDWVRPH
YLUWXDOPDQLSXODWLYHVFRQWDLQOLQNVDPRQJHQDFWLYHLFRQLFDQGV\PEROLFQRWDWLRQVWKHLU
SRWHQWLDOIRULQFUHDVHGPDWKHPDWLFDOO\PHDQLQJIXODFWLRQIRUXVHUVLVLQFUHDVHG,QWKHLU
VWXG\RIDVLQJOH<HDUFODVVWKH\UHSRUWHGDVWDWLVWLFDOO\VLJQLILFDQWLPSURYHPHQWLQ
VWXGHQWSRVWWHVWVFRUHVIRUDXQLWRIZRUNRQIUDFWLRQVDQGDWWULEXWHGWKLVDWOHDVWLQSDUWWR
WKHXVHRIYLUWXDOPDQLSXODWLYHV7KH\FODLPWKDWDQLPSRUWDQWHOHPHQWRIWKLVVXFFHVVZDV
WKHFDSDFLW\IRUGLIIHUHQWLDWLRQZKLFKZDVLQKHUHQWLQWKHYLUWXDOPDQLSXODWLYHVDQGVWDWHG
7KHVHLQVWDQFHVRILQGLYLGXDOIHHGEDFNPXOWLSOHUHSUHVHQWDWLRQVIRU
VXSSRUWDQGDYDULDEOHSDFHIRUFRPSOHWLQJWDVNVPD\KDYHEHHQDQ
LPSRUWDQWDVSHFWLQWKHGLIIHUHQWLDWLRQRILQVWUXFWLRQGXULQJWKHVH
OHVVRQV«  0R\HU3DFNHQKDPHWDOS

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1RWRQO\GRYLUWXDOPDQLSXODWLYHVKDYHDUROHDVDOHDUQLQJWRROLQWKHPVHOYHVEXWWKH\FDQ
DOVRDFWDVDEULGJHLQWKHSURJUHVVLRQIURPSK\VLFDOREMHFWVWRUHSUHVHQWDWLRQDOIRUPV
5HLPHU	0R\HU7KHUHLVKRZHYHUWKHZDUQLQJFRGLFLOZKLFKFRPHVZLWK
PDQLSXODWLYHPDWHULDOVZKHWKHUWKH\EHSK\VLFDORUYLUWXDOWKDWWKHPHUHPDQLSXODWLYHLQQR
ZD\JXDUDQWHHVOHDUQLQJZLOOKDSSHQ7HDFKHUVFDUHIXOO\KHOSLQJVWXGHQWVPDNHFRQQHFWLRQV
EHWZHHQZKDWLVKRSHGWREHOHDUQHGDQGWKHPDWHULDOVLVHVVHQWLDO5HLPHU	0R\HU

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
3URIHVVLRQDOGHYHORSPHQW3'DURXQGWKHZRUOGLVDPXOWLELOOLRQGROODUFRQFHUQLQ
LQWKH86$DORQH86ELOOLRQZDVVSHQWRQWHDFKHUGHYHORSPHQW:D\QHHWDO
$FFRUGLQJWR.HOOHKHUWKH1DWLRQDO6WDII'HYHORSPHQW&RXQFLOLQWKH86$
UHFRPPHQGHGGHYRWLQJRIVFKRROEXGJHWVDQGRIWHDFKHUWLPHWRSURIHVVLRQDO
GHYHORSPHQW:LWKDQ\LQYHVWPHQWDQGSDUWLFXODUO\RQHRIWKLVPDJQLWXGHWKHTXHVWLRQRI
HIIHFWLYHQHVVLVYLWDO,IDVUHVHDUFKVXJJHVWVPXFKSURIHVVLRQDOGHYHORSPHQWGRHVQRWWDNH
LQWRDFFRXQWKRZDGXOWVOHDUQLVLQWHOOHFWXDOO\VXSHUILFLDO%RUNRDQGLVIUDJPHQWHG
RUVSRUDGLFDQGGLVFRQQHFWHG)HLQPDQ1HPVHULWLVXQOLNHO\WREHHIIHFWLYH
7KHUHIRUHDSHUWLQHQWTXHVWLRQLVKRZFDQSURIHVVLRQDOGHYHORSPHQWEHGHVLJQHGWRKDYHD
SRVLWLYHLPSDFWRQWHDFKHUV¶SURIHVVLRQDOOHDUQLQJDQGVXEVHTXHQWO\RQVWXGHQW
DFKLHYHPHQW"

$FFRUGLQJWR3HQXHO)LVKPDQ<DPDJXFKLDQG*DOODJKHUWKLVIRFXVRQZKDWPDNHV
3'HIIHFWLYHKDVGHYHORSHGIURPDWLPHZKHQOLWWOHDWWHQWLRQZDVGLUHFWHGWRWKHRXWFRPHV
DFKLHYHGWKURXJK3'DVDWWKHWLPHWKHIRFXVZDVPRUHXSRQWKHWHDFKHUVDWLVIDFWLRQJDLQHG
IURPWKH3'H[SHULHQFH:KLOVWWHDFKHUVDWLVIDFWLRQLVQRGRXEWLPSRUWDQWLQHQJDJLQJWKH
WHDFKHUVWKHPRUHLPSRUWDQWTXHVWLRQWKDWQHHGHGWREHDVNHGZDVKRZ3'DIIHFWHGFKDQJH
LQFODVVURRPSUDFWLFH3HQXHOHWDO

,WLVLPSRVVLEOHWREHVDQJXLQHDERXWEHOLHYLQJWKDWPHUHO\LQVWLWXWLQJ3'ZLOOPDNHD
GLIIHUHQFH$V&RKHQ5DXGHQEXVKDQG%DOODVVHUWWKHPHUHDGGLWLRQRIUHVRXUFHVWR
DVFKRROLQWKLVFDVHSURIHVVLRQDOOHDUQLQJH[SHULHQFHVZLOOQRWQHFHVVDULO\LPSURYH
LQVWUXFWLRQ+RZHYHU=DPERDQG=DPERFLWHDQXPEHURIVWXGLHVZKLFKVXSSRUWWKH
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SUHPLVHWKDW³SURIHVVLRQDOGHYHORSPHQWIRUWHDFKHUVKDVEHHQVKRZQWRKDYHSRWHQWLDO
SRVLWLYHHIIHFWVIRUERWKFKDQJLQJWHDFKHUV¶EHOLHIVDERXWPDWKHPDWLFVLQVWUXFWLRQDQGWKH
LQVWUXFWLRQWKH\SURYLGH´S7KHLURZQVWXG\DOVRDVVHUWVWKDWLQFUHDVHGFRPSHWHQFH
IRUWHDFKLQJPDWKHPDWLFVZDVLQGLFDWHGE\WHDFKHUVZLWKKLJKOHYHOVRISDUWLFLSDWLRQLQ3'
=DPER	=DPER3HQXHOHWDOUHSRUWWKDWWKHUHKDYHEHHQODUJHVFDOHVXUYH\
VWXGLHVZKLFKLQGLFDWHWKDW3'FDQLQIOXHQFHWHDFKHUV¶NQRZOHGJHDQGSUDFWLFH<RRQ
'XQFDQ/HH6FDUORVVDQG6KDSOH\VXPPDULVHGWKHUHFHQWOLWHUDWXUHDQGSRVLWHGWKDW
FDUHIXOO\FRQVLGHUHG3'FDQKDYHDQHIIHFWRQVWXGHQWDFKLHYHPHQW7KLVLVDSRVLWLRQ
VXSSRUWHGLQWKHZRUNRI+LOO%DOODQG6FKLOOLQJDDQGRI'HVLPRQH3RUWHU*DUHW
<RRQDQG%LUPDQ

,Q*XVNH\FRQVWUXFWHGDPRGHOIRUWHDFKHUFKDQJHZKLFKZDVSUHGRPLQDQWO\OLQHDULQ
QDWXUH7KLVPRGHOZDVWKHQDGDSWHGE\5RJHUVZKRSURSRVHGDQDOWHUQDWLYHZKLFK
ZDVPRUHF\FOLFDOLQQDWXUHZKLOHUHWDLQLQJWKHVDPHHOHPHQWV








Figure 2.10&\FOLFPRGHORIWKHSURFHVVRIWHDFKHUFKDQJH5RJHUV

,QDIXQGDPHQWDOVHQVHDQGSHUKDSVDOPRVWVHOIHYLGHQWO\UHJDUGOHVVRIWKHDSSHOODWLRQVLQ
WKHFLUFOHVWKHZKROHSURFHVVZDVGULYHQE\WKHGHVLUHIRUFKDQJHWRRFFXU<HWWKLV
5HVHDUFKHUEHOLHYHVWKHUHLVDQLPSOLHGWKRXJKQRWDUWLFXODWHGFRQQHFWLRQEHWZHHQWKH
FKDQJHLQWHDFKHU¶VEHOLHIVDQGDWWLWXGHVDQGDF\FOLQJEDFNWRVWDIIGHYHORSPHQW$QRWKHU
VLJQLILFDQWOLPLWDWLRQRI5RJHUV¶PRGHOLVWKDWWKHUHLVQRUHIHUHQFHWRLPSDFWVRQ
WHDFKHUV¶NQRZOHGJH

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2WKHUWKDQWKHEHQHILWRIWKHLQWXLWLYHFRQQHFWLRQEHWZHHQ3'DQGLQFUHDVHGVWXGHQW
DFKLHYHPHQWVKRZLQJWKHJDLQVLVGLIILFXOW<RRQHWDOFUHDWHGDORJLFPDS)LJXUH
WRLOOXVWUDWHWKHOLQNEHWZHHQ3'DQGVWXGHQWDFKLHYHPHQWDQGKRZLWDOZD\VUXQV
WKURXJKDFRQWH[WXDOILOWHU7KHILOWHUFRQWDLQLQJWHDFKHUNQRZOHGJHVNLOOVDQGPRWLYDWLRQLQ
LWVHOIUDLVHVTXHVWLRQVZKLFKVSHDNWRWKHFRPSOH[LW\RIVXFKDPRGHO4XHVWLRQVVXFKDV
ZKDWNQRZOHGJH".QRZOHGJHWRZKDWGHSWKDQGEUHDGWK":KDWVNLOOV"



Figure 2.11<RRQHWDOORJLFPRGHORIWKHLPSDFWRISURIHVVLRQDOGHYHORSPHQWRQ
VWXGHQWDFKLHYHPHQW

$GHYHORSLQJERG\RIOLWHUDWXUHKDVHPHUJHGDVWRZKDWFRQVWLWXWHVHIIHFWLYH3'IRU
WHDFKHUV&ODUNH&RKHQ	+LOO/RXFNV+RUVOH\+HZVRQ/RYH	6WLOH
6XSRYLW]	7XUQHU6XSRYLW]0D\HU	.DKOH=LJDUPL%HW]	-HQVHQV
+RZHYHULQVSLWHRIWKHDPRXQWRIOLWHUDWXUHUHODWLYHO\OLWWOHUHVHDUFKVHHPVWRKDYH
EHHQFRQGXFWHGFRQFHUQLQJWKHHIIHFWV RIGLIIHUHQW3'SURJUDPVXSRQLPSURYLQJWHDFKLQJ
RULPSURYLQJVWXGHQWRXWFRPHV+LHEHUW	*URXZV.HQQHG\/RXFNV+RUVOH\
	0DWVXPRWR6XSRYLW]:DWVRQ%HVZLFN	%URZQ7KHUHVHDUFK
LQGLFDWHVVRPHFRQVHQVXVRIWKRXJKWRQZKDWFRQVWLWXWHVHIIHFWLYH3'/RXFNV±+RUVOH\HW
DOEXWWKHUHDSSHDUVWREHOLWWOHZULWWHQDERXWWKHH[WHQWWRZKLFKWKHVH
FKDUDFWHULVWLFVDUHUHODWHGWREHWWHUWHDFKLQJDQGOHDUQLQJ<RRQ*DUHW%LUPDQ	-DFREVRQ
,WLVLPSRUWDQWWRHPSKDVLVHWKHZRUGVRPHDVQRQHRIWKHOLVWVDUHLGHQWLFDOHYHQ
WKRXJKWKHUHDUHVLJQLILFDQWRYHUODSV*XVNH\

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$VXPPDU\RIWKHUHVHDUFKLVSUHVHQWHGLQ$SSHQGL[7KLVXVHVDVDEDVLVEXWQRW
H[FOXVLYHO\WKUHHH[WHQVLYHVWXGLHVE\&ODUNH,Q3UD[LV*URXS,QFDQG
*XVNH\7KLVV\QWKHVLVLQGLFDWHVWKDWHIIHFWLYHSURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHV
VKRXOGFRQWDLQDWOHDVWVRPHRIWKHHOHPHQWVOLVWHGLQ$SSHQGL[

)RUWKLVVWXG\RQO\WKHFKDUDFWHULVWLFVRIHIIHFWLYH3'WKDWZHUHPHQWLRQHGLQIRXURUPRUH
RIWKHVWXGLHVODEHOOHGLQ7DEOHDV0IRU0HGLXPIUHTXHQF\DQGWKRVHPHQWLRQHGVL[
RUPRUHWLPHVODEHOOHG++LJKIUHTXHQF\DUHFRQVLGHUHGWREHVXIILFLHQWO\XQLYHUVDODVWR
ZDUUDQWDWWHQWLRQ7KRVHODEHOOHG/IRU/RZIUHTXHQF\DUHRILQWHUHVWEXWSHUKDSVWKHVH
FKDUDFWHULVWLFVGLGQRWUHVRQDWHZLWKHQRXJKRIWKHUHVHDUFKHUV

7KHRQHH[FHSWLRQWRWKLVZLOOEHWKHLQFOXVLRQRIUHIOHFWLRQDVDNH\HOHPHQW7KLVLVD
VXUSULVLQJRPLVVLRQIURPPDQ\OLVWVEXWQHYHUWKHOHVVLWGHVHUYHVDWWHQWLRQGXHWRWKHERG\
RIUHVHDUFKIRUH[DPSOH%DUNDWVDV	0DORQH&ODUNH*ULIILQ*URXZV
	6FKXOW]<RVW	6HQWQHUZKLFKKDVHPSKDVLVHGLWVHIILFDF\WRWHDFKHUVDQG
WRWHDFKLQJ,QGHHG-RKQVRQ+RGJHQDQG$GKDPLGHFODUHWKDW³5HIOHFWLRQLV
LQWHJUDOWRDOOSURIHVVLRQDOGHYHORSPHQWFRPSRQHQWV´S$OORIWKHLGHQWLILHG
FKDUDFWHULVWLFVKDYHEHHQIXUWKHUJURXSHGLQ7DEOHXQGHUWKHKHDGLQJVRIContent, 
ProcessDQGContextDVGHILQHGE\WKH1DWLRQDO6WDII'HYHORSPHQW&RXQFLO,Q
UHFRJQLWLRQRIWKHUHVHDUFKWKHSURIHVVLRQDOOHDUQLQJH[SHULHQFHZKLFKZDVSURYLGHGIRU
WKHSDUWLFLSDQWVLQWKLVVWXG\ZDVEDVHGRQWKRVHLGHQWLILHGFKDUDFWHULVWLFVRIHIIHFWLYH
SURIHVVLRQDOGHYHORSPHQWZKLFKDUHLQGLFDWHGZLWKDQDVWHULVNLQ7DEOH
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Characteristics of effective professional development - Content Level of support 
from the 
literature
)RFXVHVRQLQFUHDVLQJNQRZOHGJHDQGVNLOOVWREULQJDERXWFKDQJH
LQWHDFKLQJSUDFWLFH
H
5HFRJQLVHVWKHZD\VDGXOWVOHDUQDQGWKHLPSDFWRIFRQVWUXFWLYLVW
OHDUQLQJWKHRU\
H
$FFRPPRGDWHVGLYHUVLW\DQGSURPRWHVHTXLW\LQVFKRROV H
,QYROYHVIDPLOLHVDQGRWKHUVWDNHKROGHUVLQWKHSURFHVV M
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Characteristics of effective professional development – Context Level of 
support from 
the literature
3URPRWHVWKHGHYHORSPHQWRIOHDGHUVKLSFDSDFLW\ H
,VFHQWUHGLQWKHVFKRROFRPPXQLW\DQGEDVHGRQWHDFKHUV¶LGHQWLILHG
QHHGV
H
,QYROYHVWKHIRUPDWLRQRIOHDUQLQJFRPPXQLWLHV H
5HFRJQLVHVDQGH[SORUHVWKHLPSDFWRILQLWLDWLYHVRQVFKRROFXOWXUH H
5HFRJQLVHVWKHLPSDFWRIFKDQJHRQVFKRROLPSURYHPHQWSURFHVVHV M
,VFHQWUHGRQWKHGHYHORSPHQWDQGPDLQWHQDQFHRIFROODERUDWLYH
HQYLURQPHQWV
H
$GGUHVVHVLVVXHVDQGFRQFHUQVDQGLQWHUHVWZKLFKDUHODUJHO\EXW
QRWH[FOXVLYHO\LGHQWLILHGE\WKHWHDFKHUV
H
$OLJQVZLWKRWKHUUHIRUPLQLWLDWLYHV H
,VVFKRRORUVLWHEDVHG M
)RFXVHVRQLQGLYLGXDODQGRUJDQLVDWLRQDOLPSURYHPHQW M
,QFOXGHVIROORZXSDQGVXSSRUW M
,VRQJRLQJDQGMREHPEHGGHG M
$OORZVWLPHDQGRSSRUWXQLW\IRUSODQQLQJUHIOHFWLRQDQGIHHGEDFN L
Characteristics of effective professional development – Process Level of 
support from 
the literature
,VFHQWUHGRQWKHLPSURYHPHQWRIVWXGHQWDFKLHYHPHQWDQGJURZWK M
(PSKDVLVHVDQGPDNHVFKRLFHVLQIRUPHGE\WKHOLQNEHWZHHQ
WHDFKHUTXDOLW\DQGVWXGHQWVXFFHVV
H
5HFRJQLVHVPXOWLSOHFRQWH[WVIRUPDWVDQGIDFWRUV H
,QFUHDVHVWHDFKHUNQRZOHGJHDQGXQGHUVWDQGLQJ H
,WLVSXUSRVHIXOVXVWDLQHGDQGVXVWDLQDEOHRYHUWLPH H
,VEDVHGRQWKHEHVWDYDLODEOHUHVHDUFKHYLGHQFH H
,VGULYHQE\DQDO\VHVRIVWXGHQWOHDUQLQJGDWD H
$VVHVVHVWKHLPSDFWRILQLWLDWLYHVDQGGHFLVLRQVRQVWXGHQW
RXWFRPHV
H
6XSSRUW
/ /RZIUHTXHQF\±UHVHDUFKHUV
0 0HGLXPIUHTXHQF\±UHVHDUFKHUV
+ +LJKIUHTXHQF\±PRUHWKDQUHVHDUFKHUV

,WLVLQWHQGHGWKDWDOORIWKHHOHPHQWVZKLFKDUHDIRFXVLQWKLVVWXG\DUHZKDWDUH
H[WHQVLYHO\UHIHUUHGWRDVDWHDFKHU¶V]RQHRIHQDFWPHQWDWHUPGUDZQIURPWKHZRUNRI
6SLOODQH6SLOODQHFKDUDFWHULVHGWKH]RQHRIHQDFWPHQWDV³WKDWVSDFHZKHUHUHIRUP
LQLWLDWLYHVDUHHQFRXQWHUHGE\WKHZRUOGRIWKHSUDFWLWLRQHUV´S

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$QLPSRUWDQWEXWXQVWDWHGQXDQFHRIZKDWLVRIIHUHGWRWKHWHDFKHUVZKRXQGHUWDNH
SURIHVVLRQDOGHYHORSPHQWLVLWVUHIUDPLQJWRDIRFXVRQOHDUQLQJ$V:HEVWHU:ULJKW
DVVHUWVVLPSO\XVLQJWKHWHUPSURIHVVLRQDOGHYHORSPHQWPD\VHWDGLVFRXUVHZKLFKGRHVQRW
UHIOHFWWKHQHHGWRIRFXVRQOHDUQLQJRYHUGHYHORSPHQWDVXVLQJWKHZRUGGHYHORSPHQWPD\
EHVHHQDVFRPLQJIURPDGHILFLWYLHZSRLQW7KHUHIRUHWKHILUVWDVSHFWRIUHIUDPLQJWKH
SURIHVVLRQDOOHDUQLQJVKRXOGEHWRFDOOLWMXVWWKDWSURIHVVLRQDOOHDUQLQJ3/)XUWKHU
:HEVWHU:ULJKWVWUHVVHVWKDWPHUHO\DSSO\LQJWKHQRPHQFODWXUHRISURIHVVLRQDO
GHYHORSPHQWLPSOLHVDWUDQVPLVVLRQPRGHOZKLFKFDQVHWDQHSLVWHPRORJLFDOH[SHFWDWLRQ

,QRUGHUWRIUDPHWKHFRQWHQWRISURIHVVLRQDOOHDUQLQJ3/WKHNQRZOHGJHZKLFKWKH
SDUWLFLSDQWVLQDSURIHVVLRQDOOHDUQLQJVLWXDWLRQPLJKWEHVHHNLQJPXVWEHFRQVLGHUHG6RPH
FRXUVHVIRFXVRQSHGDJRJ\ZKLOVWRWKHUVIRFXVRQFRQWHQW:KLWHHWDODGYRFDWHD
EOHQGLQJRIERWKDSRVLWLRQVXSSRUWHGE\RWKHUUHVHDUFKHUV'DUOLQJ+DPPRQG	
5LFKDUGVRQ+LJJLQV	3DUVRQV/RXFNV+RUVOH\HWDO
)XUWKHULQFRQVLGHULQJWKHVWUXFWXUHRI3/'DUOLQJ+DPPRQGDQG5LFKDUGVRQSRVLW
WKDWUHVHDUFKVXSSRUWVSURIHVVLRQDOOHDUQLQJOHDUQLQJLVWKH5HVHDUFKHU¶VRZQZRUGKHUHDV
'DUOLQJ+DPPRQGDQG5LFKDUGVRQXVHWKHZRUGGHYHORSPHQWZKLFK
x 'HHSHQVWHDFKHUV
NQRZOHGJHRIFRQWHQWDQGKRZWRWHDFKLWWRVWXGHQWV
x +HOSVWHDFKHUVXQGHUVWDQGKRZVWXGHQWVOHDUQVSHFLILFFRQWHQW
x 3URYLGHVRSSRUWXQLWLHVIRUDFWLYHKDQGVRQOHDUQLQJ
x (QDEOHVWHDFKHUVWRDFTXLUHQHZNQRZOHGJHDSSO\LWWRSUDFWLFHDQG
UHIOHFWRQWKHUHVXOWVZLWKFROOHDJXHV
x ,VSDUWRIDVFKRROUHIRUPHIIRUWWKDWOLQNVFXUULFXOXPDVVHVVPHQWDQG
VWDQGDUGVWRSURIHVVLRQDOOHDUQLQJ
x ,VFROODERUDWLYHDQGFROOHJLDO
x ,VLQWHQVLYHDQGVXVWDLQHGRYHUWLPH
S

3RLQWIRXURI'DUOLQJ+DPPRQGDQG5LFKDUGVRQ¶VOLVWVSHDNVWRWKHQHHGWREH
FRJQLVDQWRISUD[LVLQFRQVWUXFWLQJWKH3/,QRUGHUWRHQFRXUDJHWHDFKHUVWRPDNHILWWLQJ
MXGJPHQWVWKHQWKH3/VKRXOGFUHDWHDQHQYLURQPHQWLQZKLFK0F&RWWHU¶V
JXLGHOLQHVIRUSURIHVVLRQDOGHYHORSPHQWH[SHULHQWLDORQJRLQJFROODERUDWLYHHPSRZHULQJ
FRQWH[WXDODQGUHODWHGWRSUDFWLFHDQGWKHRU\DUHDGKHUHGWR0DF,QW\UH/DWWDDQG.LP
DUJXHWKDW³FUHDWLQJDGDSWLQJDQGGLVFHUQLQJDUHIXQGDPHQWDOWRWKHQDWXUHRI
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KXPDQEHLQJVDQGWKDWWKHFRVWVIRUWHDFKHUVDQGOHDUQHUVRIWKZDUWLQJWKHDJHQWLFZD\VRI
EHLQJDQGDFWLQJLQFODVVURRPVDUHYDVWO\XQGHUHVWLPDWHG´S

7KRPDVDUJXHVWKDWWRRRIWHQ3/FDQEHFULWLFLVHGIRUOLWWOHRUQRDWWHQWLRQEHLQJSDLG
DVWRMXVWKRZWKHSDUWLFLSDQWVZLOODSSO\WKHLUQHZO\DFTXLUHGNQRZOHGJHXQGHUVWDQGLQJV
RUVNLOOV,IWKLVLVWREHDYRLGHGWKHQLWFDQEHDUJXHGWKDWRQHPHDVXUHRIHIIHFWLYHQHVVRI
SURIHVVLRQDOOHDUQLQJVKRXOGEHWUDQVIHU+DJHUDQG+RGNLQVRQGHILQHWUDQVIHUDVD
PHWDSKRUIRU³WU\LQJWRXQGHUVWDQGZKDWKDSSHQVZKHQSHRSOHOHDUQVRPHWKLQJQHZDQGRU
PRYHLQWRQHZDQGGLIIHUHQWVLWXDWLRQV´S7KH\FRQVLGHUWKHZRUGWUDQVIHUDQGLWV
GHILQLWLRQWREHVLPSOLVWLFDQGPLVOHDGLQJDVWKHUHLVQRH[WHUQDOUHLILHGHQWLW\WKDWLV
OHDUQLQJ7KH\VXJJHVWDVKLIWLQWKHPHWDSKRUWRZDUGVWKLQNLQJQRWRIWUDQVIHUEXWRI
OHDUQLQJDVEHFRPLQJDWUDQVLWLRQDOSURFHVVRIERXQGDU\FURVVLQJ6PLWKGHILQHV
ERXQGDU\FURVVLQJDVWKHFROOHFWLYHIRUPDWLRQRIQHZFRQFHSWVWKDWUHTXLUHVPRYLQJLQWR
XQIDPLOLDUGRPDLQVDQGFDQEHVDLGWRLQYROYHUHFRQVWUXFWLQJNQRZOHGJHUDWKHUWKDQVLPSO\
WUDQVIHUULQJLW

5HJDUGOHVVRIWKHWHUPHPSOR\HGWKHUHVHHPVWREHOLWWOHGRXEWWKDWRQHLPSRUWDQWPHDVXUH
RIVXFFHVVIXO3/LVLIWUDQVIHULVDFKLHYHGLQWHUPVRIDOWHULQJWKHOHDUQLQJHQYLURQPHQW
*ROGPDQDQG6FKPDO]FODLPWKDWQRPRUHWKDQRIWUDLQLQJLQYHVWPHQWDFWXDOO\
UHVXOWVLQWUDQVIHUWRWKHMREDOWKRXJKWKLVZDVGDWDTXRWHGLQDQDUWLFOHLQUHODWLRQWRKHDOWK
ZRUNHUVWKHUHVHHPVQRUHDVRQWREHOLHYHWKLVZRXOGQRWEHDSSOLFDEOHWRRWKHUVLWXDWLRQV,I
WUDQVIHULVDPHDVXUHRIHIIHFWLYHQHVVWKHQDUHWXUQRIRQWKH3/LQYHVWPHQWPD\QRW
VHHPDGHTXDWH

,WLVLQWHQGHGWKDWWKHVWURQJUHIOHFWLYHHOHPHQWRIWKLVDFWLRQOHDUQLQJDFWLRQUHVHDUFKVWXG\
ZLOODFWDVDYHKLFOHIRUWUDQVIHURIWKHOHDUQLQJ7KHOHDUQLQJZKLFKFRPHVIURPWKH
ZRUNVKRSVZLOOEHUHIOHFWHGXSRQDQGWKHWHDFKHUVZLOOEHDVNHGWRHQDFWWKHPLQWKH
FODVVURRP7KHVHFODVVURRPH[SHULHQFHVZLOOWKHQEHUHIOHFWHGXSRQLQWKHIROORZLQJ3/
VHVVLRQWRIXUWKHULQWHJUDWHFRQWHQWDQGSHGDJRJLFDONQRZOHGJHDQGVWUHQJWKHQWKHWUDQVIHU
RIOHDUQLQJLQWRFODVVURRPSUDFWLFH
 
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 What is Pedagogical Content Knowledge (PCK)?  

,QKLVVHPLQDOZRUN6KXOPDQHQXPHUDWHGVHYHQFDWHJRULHVRIWKHSURIHVVLRQDO
NQRZOHGJHEDVHUHTXLUHGIRUWHDFKLQJ7KHVHFDWHJRULHVLQFOXGHG
 FRQWHQWNQRZOHGJH
 JHQHUDOSHGDJRJLFDONQRZOHGJH
 FXUULFXODUNQRZOHGJH
 NQRZOHGJHRIOHDUQHUVWKHLUFKDUDFWHULVWLFVFRJQLWLRQPRWLYDWLRQDQG
GHYHORSPHQW
 NQRZOHGJHRIHGXFDWLRQDOFRQWH[WV
 NQRZOHGJHRIHGXFDWLRQDODLPVJRDOVDQGSXUSRVHVDQG
 SHGDJRJLFDOFRQWHQWNQRZOHGJH3&.

$FFRUGLQJWR$EG(O.KDOLFNDQG%DOO7KDPHVDQG3KHOSVWKHFDWHJRU\WKDW
JDLQHGWKHJUHDWHVWDWWHQWLRQIURPUHVHDUFKHUVZDV3&.6KXOPDQDUJXHGWKDW3&.
EXLOGVXSRQEXWLVQRWWKHVDPHDVVXEMHFWPDWWHUNQRZOHGJHRUNQRZOHGJHRIJHQHUDO
SULQFLSOHVRISHGDJRJ\5DWKHUWKHHSLVWHPRORJLFDOFRQFHSWRI3&.FRXOGEHGHVFULEHGDVD
OLQNEHWZHHQWKHNQRZOHGJHEDVHVRIFRQWHQWERWKWKHVXEVWDQWLYHDQGV\QWDFWLFVWUXFWXUHV
RIDGLVFLSOLQHDQGRISHGDJRJ\$WKLUGQHFHVVDU\GRPDLQLVNQRZOHGJHRIFRQWH[W2QH
FRXOGFKDUDFWHULVH3&.DVDSUDFWLFDONQRZOHGJHRIWHDFKLQJDQGOHDUQLQJJXLGHGWKURXJKD
FRQWH[WXDOLVHGNQRZOHGJHRIDSDUWLFXODUFODVVURRPVHWWLQJ7KHFRQFHSWXDOIUDPHZRUN
EHORZ)LJXUHLVLQWHQGHGWRH[SUHVVLQGLDJUDPPDWLFIRUPWKHVHWKUHHGRPDLQVDQG
WKHLULQWHUDFWLRQLQGHYHORSLQJ3&.

Figure 2.12 6KXOPDQ¶VSHGDJRJLFDOFRQWHQWNQRZOHGJHGRPDLQV

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
6KXOPDQVWDWHGWKDW3&.KHOSVWHDFKHUVWRJXLGHVWXGHQWVWRXQGHUVWDQGLQJ3&.
LQFOXGHVXVHIXOIRUPVRIUHSUHVHQWDWLRQVDQDORJLHVLOOXVWUDWLRQVH[DPSOHVH[SODQDWLRQV
DQGGHPRQVWUDWLRQV,QRUGHUIRUWHDFKHUVWRKDYHWKHVHIRUPVRIXQGHUVWDQGLQJWKH\QHHG
WREHXQGHUSLQQHGE\FRQWHQWNQRZOHGJH,QIDFW9HDODQG0D.LQVWHULQWKHLU
KLHUDUFK\RI3&.VWDWHGWKDWDVWURQJFRQWHQWEDFNJURXQGLVHVVHQWLDOWRLWVGHYHORSPHQW
3DUNDQG2OLYHUUHYLHZHGDQGDQDO\VHGOLWHUDWXUHDYDLODEOHRQGHILQLQJ3&.DQG
DUULYHGDWZKDWWKH\FRQVLGHUWREHDFRPSUHKHQVLYHZRUNLQJGHILQLWLRQ
3&.LVWHDFKHUV¶XQGHUVWDQGLQJDQGHQDFWPHQWRIKRZWRKHOSDJURXSRI
VWXGHQWVXQGHUVWDQGVSHFLILFVXEMHFWPDWWHUXVLQJPXOWLSOHLQVWUXFWLRQDO
VWUDWHJLHVUHSUHVHQWDWLRQVDQGDVVHVVPHQWVZKLOHZRUNLQJZLWKLQWKH
FRQWH[WXDOFXOWXUDODQGVRFLDOOLPLWDWLRQVLQWKHOHDUQLQJHQYLURQPHQW
         S

:LOVRQ6KXOPDQDQG5LFKHUWVXJJHVWHGWKDWH[SHULHQFHLVDPDMRULQIOXHQFHRQWKH
VKDSLQJDQGGHYHORSPHQWRI3&.DYLHZZKLFKZDVVXSSRUWHGE\*HVV1HZVRPHDQG
/HGHUPDQ7KH\IRXQGHYLGHQFHWKDWQRYLFHWHDFKHUVZLWKXSWRILYH\HDUVRI
WHDFKLQJH[SHULHQFHGLGQRWUHFRJQLVHDQGSXWLQWRSUDFWLFHWKHQHFHVVDU\FRQQHFWLRQVWR
IXOILOZKDW6KXOPDQZRXOGGHWHUPLQHDV3&.)XUWKHU:LOVRQ)ORGHQDQG)HUULQL0XQG\
VWDWHWKDWEHJLQQLQJWHDFKHUVSRVVHVVDOLPLWHGUHSHUWRLUHRI3&.7KLVEHLQJVDLG
*HVV1HZVRPHDQG/HGHUPDQFRQFOXGHGWKDWWHDFKLQJH[SHULHQFHDOWKRXJKDQ
LPSRUWDQWIDFWRULQWKHGHYHORSPHQWRI3&.LVQRWDVVLJQLILFDQWLQFRQWULEXWLQJWR3&.DV
DWHDFKHU¶VRSSRUWXQLW\DQGGLVSRVLWLRQWRZDUGVUHIOHFWLRQRQFRQWHQWNQRZOHGJH7KLV
SURSRVLWLRQZDVDOVRVXSSRUWHGE\WKHZRUNRI+R]7RPHUDQG7DPLU

,Q*HVV1HZVRPHSURSRVHGWZRPRGHOVIRU3&.LQWHJUDWLYHDQGWUDQVIRUPDWLYH7KH
LQWHJUDWLYHPRGHOVXSSRVHVWKDWWKHUHOHYDQWNQRZOHGJHEDVHVXVHGLQWHDFKLQJVXEMHFW
PDWWHUSHGDJRJ\DQGFRQWH[WDUHGHYHORSHGVHSDUDWHO\DQGWKDWWKHDFWRIWHDFKLQJ
SURYLGHVWKHRSSRUWXQLW\IRUWKHLULQWHJUDWLRQ7KHUHIRUH³DQH[SHUWWHDFKHUWKHQLVRQH
ZLWKRUJDQLVHGNQRZOHGJHEDVHVWKDWFDQEHTXLFNO\DQGHDVLO\GUDZQXSRQZKLOHEHLQJ
HQJDJHGLQWKHDFWRIWHDFKLQJ´6LOYHUPDQ	7KRPSVRQS$SRWHQWLDOGDQJHU
LQWKLVPRGHOLVWKDWWHDFKHUVPD\QRWVHHWKHHTXDOLPSRUWDQFHRIFRQWHQWSHGDJRJ\DQG
FRQWH[W7KLVPD\RFFXULIWKH\DUHVWUXJJOLQJZLWKWKHSUREOHPVRIWKHGRPDLQVLQ
SDUWLFXODURULIDV1LOVVRQVWDWHVWKDWWKHWHDFKHUQHYHUVHHVWKHLPSRUWDQFHRIVXFK
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LQWHJUDWLRQ1LOVVRQDOVRSURSRVHVWKDWWKHDGYDQWDJHRIWKHLQWHJUDWLYHPRGHOLVWKDW
WKHFRQVWLWXHQWSDUWVFDQEHGHYHORSHGLQGHSHQGHQWO\DQGLQWHJUDWHGDWDODWHUWLPH

7KHWUDQVIRUPDWLYHPRGHOLVDPRGHOZKLFKUHFRJQLVHVWKHYDOXHRIV\QWKHVLVHGNQRZOHGJH
WKHIXQGDPHQWDOWUDQVIRUPDWLRQRINQRZOHGJHDQGWKHFUHDWLRQRIQHZNQRZOHGJH
$FFRUGLQJWR6LOYHUPDQDQG7KRPSVRQWKHWUDQVIRUPDWLYHPRGHOUHTXLUHV
SXUSRVHIXOO\LQWHJUDWHGH[SHULHQFHVWKDWDOORZWHDFKHUVWKHRSSRUWXQLW\WRQRWRQO\H[WHQG
WKHLUPDWKHPDWLFDODQGSHGDJRJLFDOXQGHUVWDQGLQJVEXWWRDOVRFUHDWHFRQQHFWLRQVWRFUHDWH
DQHZNQRZOHGJH7KHWUDQVIRUPDWLYHPRGHODOVRUHFRJQLVHVWKDWZKLOVWWKHNQRZOHGJH
EDVHVRIFRQWHQWSHGDJRJ\DQGFRQWH[WH[LVWWKH\DUHRQO\XVHIXOZKHQWUDQVIRUPHGLQWR
3&.ZKLFKE\H[WUDSRODWLRQFDQQRWRFFXULQDSURIHVVLRQDOOHDUQLQJVLWXDWLRQRULQSUH
VHUYLFHWUDLQLQJEXWRQO\LQWKHFODVVURRP7KLVWKHQUDLVHVTXHVWLRQVUHJDUGLQJWKHHIILFDF\
RIWKHFXUUHQWPDQQHULQZKLFKV\VWHPVDQGVHFWRUVWU\WRHQKDQFHWKH3&.RIWHDFKHUVDQG
WHDFKLQJQHRSK\WHV7KLV5HVHDUFKHUEHOLHYHVWKDWWKHWUXWKSUREDEO\VLWVEHWZHHQWKHWZR
SRVLWLRQVDQGWKDWWHDFKHUVQHHGWREHSUHSDUHGWKURXJKSXUSRVHIXOGHYHORSPHQW
RSSRUWXQLWLHVWRUHIOHFWXSRQWKHLUWHDFKLQJ7KLVLVQHFHVVDU\LQRUGHUWREHFRPHPRUH
UHVSRQVLYHZKHQWKHRSSRUWXQLW\IRUGHYHORSPHQWRI3&.LQWKHWHDFKLQJZRUNSODFH
SUHVHQWVLWVHOI)RUSUHVHUYLFHWHDFKHUVDQGQHRSK\WHWHDFKHUVWKLVPD\WDNHWKHIRUPRI
KDYLQJRSSRUWXQLWLHVSURYLGHGWRWKHPWRREVHUYHDQDO\VHDQGUHIOHFWXSRQRWKHUWHDFKHUV¶
WHDFKLQJ1LOVVRQ)XUWKHUPRUHWKHVHRWKHUWHDFKHUVZKHWKHUWKH\DUHFODVVURRP
EDVHGRULQDXQLYHUVLW\VHWWLQJPD\LQWKHZRUGVRI1LOVVRQ³«QHHGWRSRUWUD\DQG
H[SOLFDWHDVSHFWVRIWKHLURZQ3&.«´S

 Factors Leading to Strengthened Pedagogical Content Knowledge 

5HJDUGOHVVRILWVSUHHPLQHQFH6KXOPDQ¶VQRWLRQRI3&.KDVEHHQFKDOOHQJHG*UDHEHU	
7LURVKDQGWKHFRQFHSWKDVEHHQH[SDQGHGDQGPRGLILHGE\DQXPEHURIDXWKRUV
%DOODQG%DVVIRUH[DPSOHUHJDUGWKHDELOLW\WRXQSDFNWKHPDWKHPDWLFVIURP
FRQVWUXFWVFRQFHSWVDQDORJLHVPHWDSKRUVDQGLPDJHVDVEHLQJDQLPSRUWDQWDVSHFWRI
3&.

57 

%DOO7KDPHVDQG3KHOSVDUJXHWKDWDOWKRXJKWKHWHUP3&.LVYHU\ZLGHO\XVHGLW
DFWXDOO\ODFNVFODULW\RIGHILQLWLRQDQGLWVSRWHQWLDOKDVQRWEHHQIXOO\UHDOLVHG7KHLU
UHILQHPHQWVRIWKHFRQFHSWRI3&.DQGLWVDWWHPSWWRUHIUDPHWKHVWXG\RIWHDFKLQJ
NQRZOHGJHDUHSUHGLFDWHGDURXQGSODFLQJWKHHPSKDVLVRQWKHXVHRI³NQRZOHGJHLQDQGIRU
WHDFKLQJUDWKHUWKDQRQWHDFKHUVWKHPVHOYHV´S,QHODERUDWLQJRQ6KXOPDQ¶V
FRQVWUXFWRI3&.%DOO7KDPHVDQG3KHOSVXVHDFRQVWUXFW)LJXUHDOVRXVHG
LQ+LOOHWDODZKLFKPDSVWKHLUGRPDLQVRIFRQWHQWNQRZOHGJHIRUWHDFKLQJRQWRWZR
RI6KXOPDQ¶VLQLWLDOFDWHJRULHVIRU3&.WKRVHRIVXEMHFWPDWWHUNQRZOHGJHDQG
SHGDJRJLFDOFRQWHQWNQRZOHGJH


Figure 2.130DWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ+LOOHWDODS

&RPPRQ&RQWHQW.QRZOHGJH&&.LVPDWKHPDWLFDONQRZOHGJHDQGVNLOOXVHGLQJHQHUDO
VHWWLQJVVHWWLQJVQRWQHFHVVDULO\XQLTXHWRWHDFKLQJ6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.
LVWKHPDWKHPDWLFDOVNLOOVDQGNQRZOHGJHSDUWLFXODUWRWHDFKLQJ.QRZOHGJHRI&RQWHQWDQG
6WXGHQWV.&6LVWKDWNQRZOHGJHZKLFKLVDFRPELQDWLRQRINQRZLQJDERXWVWXGHQWVDQG
DERXWPDWKHPDWLFVDQG.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7LVDFRPELQDWLRQRI
NQRZLQJDERXWWHDFKLQJDQGDERXWPDWKHPDWLFV7KHILQDOWZRGRPDLQV.QRZOHGJHDWWKH
PDWKHPDWLFDOKRUL]RQVDQG.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&DUHERWK
FRQVLGHUHGE\WKHDXWKRUVDVLQWHULPSODFHPHQWVVWLOOLQQHHGRIUHYLVLRQDQGUHILQHPHQWDV
ERWKPD\UXQDFURVVVHYHUDOFDWHJRULHVRUEHFDWHJRULHVRQWKHLURZQ%DOO7KDPHV	
3KHOSV

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
,WLVWKHFRQWHQWLRQRIWKLVVWXG\WKDWLQRUGHUWRVWUHQJWKHQ3&.WHDFKHUVPXVWGHYHORSWKH
GRPDLQVRI6XEMHFW0DWWHU.QRZOHGJH60.DQGSHGDJRJLFDONQRZOHGJHZKLFKLQWXUQ
ZLOOKDYHDSRVLWLYHHIIHFWXSRQWHDFKHUV¶VHOIHIILFDF\6HOIHIILFDF\LVGHILQHGDV
³«SHRSOH¶VEHOLHIVDERXWWKHLUFDSDELOLWLHVWRSURGXFHGHVLJQDWHGOHYHOVRISHUIRUPDQFH
WKDWH[HUFLVHLQIOXHQFHRYHUHYHQWVWKDWDIIHFWWKHLUOLYHV´%DQGXUDS,WLV
IXUWKHUFRQWHQGHGWKDWWKLVFDQEHDFKLHYHGZKHQWKHVHHOHPHQWVDUHSDVVHGWKURXJKD
SURFHVVRIUHIOHFWLYHSUDFWLFH)LJXUH











Figure 2.14)DFWRUVOHDGLQJWRVWUHQJWKHQHG3&.

3DUNDQG2OLYHUGHWHUPLQHGWKURXJKWKHLUUHVHDUFKILYHVDOLHQWIHDWXUHVZKLFKWKH\
FODLPDGGWRRUFRPSOHPHQWFXUUHQWXQGHUVWDQGLQJDERXW3&.7KHVHDUH
x 3&.LVGHYHORSHGWKURXJKUHIOHFWLRQ
x 7HDFKHUHIILFDF\LVDQDIIHFWLYHDIILOLDWHRI3&.
x 7HDFKHUV¶XQGHUVWDQGLQJRIVWXGHQWPLVFRQFHSWLRQVDUHYLWDOLQWKDWWKH\VKDSH3&.
LQSODQQLQJLQVWUXFWLRQDQGDVVHVVPHQW
x 6WXGHQWVLQIOXHQFHWKHPDQQHULQZKLFK3&.LVGHYHORSHGRUJDQLVHGDQGYDOLGDWHG
x 3&.LVLGLRV\QFUDWLFLQWKDWLWLVSDUWLFXODUWRWKHLQGLYLGXDO

7KLV5HVHDUFKHUZKLOVWUHFRJQLVLQJDOORIWKHIHDWXUHVRI3&.DVVWDWHGE\3DUNDQG2OLYHU
ILQGVWKHILUVWWKUHHSRLQWVWREHFRPSHOOLQJDQGWKHUHIRUHWKH\ZLOOEHGLVFXVVHG
,PSURYHG3HGDJRJLFDO
.QRZOHGJH
,PSURYHG6XEMHFW
0DWWHU.QRZOHGJH

7HDFKHU6HOIHIILFDF\
3/3UDFWLFHDQG
5HIOHFWLRQ
3HGDJRJLFDO&RQWHQW
.QRZOHGJH3&.
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
IXUWKHU'RWSRLQWIRXUWDNHVWKHUHVHDUFKLQWRWKHVSKHUHRIFRQWH[WDQDUHDWKDWWKLV
UHVHDUFKLVQRWSXUVXLQJ'RWSRLQWILYHVSHDNVRI3&.EHLQJLGLRV\QFUDWLFZKLFKZRXOG
VXJJHVWWKDWWKHUHLVQRVLQJOHVWUXFWXUHRUGHVLJQZKLFKZLOODOORZ3&.WREHOHDUQHG7KLV
WKH5HVHDUFKHUEHOLHYHVWREHD[LRPDWLFDVLQDOOOHDUQLQJWKHUHDUHEDVLFSUHFHSWVZKLFK
FDQEHHPSOR\HGEXWWKHHQDFWPHQWLVDOZD\VLQGLYLGXDO7KHUHIRUHDVVWDWHGWKHIRFXVZLOO
EHRQWKHILUVWWKUHHSRLQWV

:KDWLVRIIXUWKHULQWHUHVWIURPWKHZRUNRI3DUNDQG2OLYHULVWKDWWKH\SURGXFHGD
KHXULVWLFPRGHORI3&.IRUVFLHQFHZKLFKLQFRUSRUDWHVPDQ\RIWKHDVSHFWVDVGHILQHGLQ
WKH0DWKHPDWLFDO.QRZOHGJHIRU7HDFKLQJPRGHO+LOOHWDOD+RZHYHULWDOVRXVHV
DPRUHG\QDPLFUHSUHVHQWDWLRQLQDQDWWHPSWWRVKRZKRZWKHFRPSRQHQWVLQIOXHQFHHDFK
RWKHUDQGWKHUHIRUHDQGLQWXUQXQGHUVWDQGLQJDQGHQDFWPHQW7KH5HVHDUFKHUFRQWHQGV
WKDWWKHUHLVQRWKLQJLQWKLVUHSUHVHQWDWLRQWKDWVXJJHVWVWKDWLWLVQRWZKROO\DSSOLFDEOHWR
PDWKHPDWLFVWHDFKLQJDQGOHDUQLQJ

Figure 2.15 3DUNDQG2OLYHU¶VKH[DJRQPRGHORISHGDJRJLFDOFRQWHQWNQRZOHGJHIRU
VFLHQFHWHDFKLQJ

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
$OWKRXJKWKHPRGHOVSHDNVRINQRZOHGJHXQGHUVWDQGLQJVDQGRULHQWDWLRQWRWKHWHDFKLQJRI
VFLHQFHLWZRXOGORVHQRSRZHURUWUXWKIURPKDYLQJLQDOOFDVHVWKHZRUGVFLHQFHUHSODFHG
E\WKHWHUPPDWKHPDWLFV

 Subject Matter Knowledge (SMK) 

,QVHFWLRQWKHDVVHUWLRQZDVPDGHWKDWLQRUGHUWRVWUHQJWKHQ3HGDJRJLFDO&RQWHQW
.QRZOHGJH3&.WHDFKHUVPXVWGHYHORSWKHGRPDLQVWKDWFRPSULVH6XEMHFW0DWWHU
.QRZOHGJH60.+DWWLHORRNHGDWZKDWPDGHWKHGLIIHUHQFHLQDFKLHYHPHQWLQ
VFKRROV,QWKLVVWXG\KHGHWHUPLQHGWKDWWKHUHZHUHVL[PDMRUVRXUFHVRIYDULDQFHZLWKWKH
VHFRQGELJJHVWLQIOXHQFHWKDWDIIHFWHGVWXGHQWDFKLHYHPHQWLQWKHFODVVURRPEHLQJWKH
WHDFKHU+DWWLHZURWHDERXWWKHGLIIHUHQFHEHWZHHQWKHµH[SHUW¶WHDFKHUDQGWKH
µH[SHULHQFHG¶WHDFKHUDQGLGHQWLILHGILYHPDMRUGLPHQVLRQVRIWKHµH[SHUW¶WHDFKHUWKDW
GLIIHUHQWLDWHVKLPRUKHUIURPWKHµH[SHULHQFHG¶WHDFKHU+HRUVKHFDQ
 LGHQWLI\HVVHQWLDOUHSUHVHQWDWLRQVRIWKHLUVXEMHFW
 JXLGHOHDUQLQJWKURXJKFODVVURRPLQWHUDFWLRQV
 PRQLWRUOHDUQLQJDQGSURYLGHIHHGEDFN
 DWWHQGWRDIIHFWLYHDWWULEXWHVDQG
 FDQLQIOXHQFHVWXGHQWRXWFRPHV

,WFDQEHDVVHUWHGWKDWWKHILUVWWKUHHGLPHQVLRQVDUWLFXODWHDUHDVZKLFKDUHXQGHUSLQQHGE\
DQGDUHKHDYLO\UHOLDQWRQWKHWHDFKHU¶VPDWKHPDWLFDONQRZOHGJHHOHPHQWRI3&.7KH
LPSRUWDQFHRIPDWKHPDWLFDONQRZOHGJHLQGLIIHUHQWLDWLQJEHWZHHQDQH[SHULHQFHGWHDFKHU
DQGDQH[SHUWWHDFKHULVIXUWKHUVXSSRUWHGE\1DWKDQDQG3HWURVLQR(ULFVVRQDQG
/HKPDQQDQG6KXOPDQ

,QUHVHDUFKIRFXVVHGRQPDWKHPDWLFV&KDUDODPERXV+LOO	0LWFKHOO+LOOHWDO
E+LOO5RZDQ	%DOOWKHDELOLW\WRGRWKHIROORZLQJZHUHVHHQDVLQGLFDWRUVRI
WHDFKHUVZKRFRXOGSURYLGHTXDOLW\LQVWUXFWLRQWKH\
x SURYLGHEHWWHUPDWKHPDWLFDOH[SODQDWLRQV
x FKRRVHDQGRUFRQVWUXFWPRUHDSSURSULDWHUHSUHVHQWDWLRQV
x DUHUHVSRQVLYHWRVWXGHQWPDWKHPDWLFDOLGHDV
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
x KDYHDFOHDUHUXQGHUVWDQGLQJRIWKHVWUXFWXUHVDQGFRQQHFWLRQVLQPDWKHPDWLFVDQG
x DYRLGPDWKHPDWLFDOLPSUHFLVLRQDQGHUURU
7KHUHLVPXFKWKDWLVVLPLODUZKHQRQHFRPSDUHV+DWWLH¶VµH[SHUW¶WHDFKHUVDQG+LOO
5RZDQDQG%DOO¶VµNQRZOHGJDEOH¶WHDFKHUV7DEOH

7DEOH
Comparison of Hattie (2005) and Hill, Rowan and Ball (2005) research on ‘Expert’ and 
‘Knowledgable’ teachers. 

+DWWLH +LOO5RZDQDQG%DOO
x FDQLGHQWLI\HVVHQWLDOUHSUHVHQWDWLRQV
RIWKHLUVXEMHFW
x SURYLGHEHWWHUPDWKHPDWLFDO
H[SODQDWLRQV
x choose and/or construct more 
appropriate representations
x KDYHDFOHDUHUXQGHUVWDQGLQJRIWKH
VWUXFWXUHVDQGFRQQHFWLRQVLQ
PDWKHPDWLFV

x FDQJXLGHOHDUQLQJWKURXJK
FODVVURRPLQWHUDFWLRQV
x SURYLGHEHWWHUPDWKHPDWLFDO
H[SODQDWLRQV
x FKRRVHDQGRUFRQVWUXFWPRUH
DSSURSULDWHUHSUHVHQWDWLRQV
x better ‘hear’ student explanations
x KDYHDFOHDUHUXQGHUVWDQGLQJRIWKH
VWUXFWXUHVDQGFRQQHFWLRQVLQ
PDWKHPDWLFV
x DYRLGPDWKHPDWLFDOLPSUHFLVLRQDQG
HUURU

x FDQPRQLWRUOHDUQLQJDQGSURYLGH
IHHGEDFN
x SURYLGHEHWWHUPDWKHPDWLFDO
H[SODQDWLRQV
x better ‘hear’ student explanations
x KDYHDFOHDUHUXQGHUVWDQGLQJRIWKH
VWUXFWXUHVDQGFRQQHFWLRQVLQ
PDWKHPDWLFV
x FDQDWWHQGWRDIIHFWLYHDWWULEXWHV 
x FDQLQIOXHQFHVWXGHQWRXWFRPHV 

7KHRYHUZKHOPLQJHYLGHQFHWKDWLQGLFDWHVWKDWVWXGHQWVFRQWLQXHWRKDYHFRQVLGHUDEOH
GLIILFXOW\ZLWKIUDFWLRQVUDLVHVWKHTXHVWLRQDVWRZK\WHDFKHUVDUHQRWDGGUHVVLQJWKLVDUHD
ZHOO,IDVWKHOLWHUDWXUHVWDWHVWKHWHDFKLQJRIIUDFWLRQVLVSUREOHPDWLFDQGIUXVWUDWLQJIRU
62 

PDQ\WHDFKHUV&DSUDURLWZRXOGDOVRVHHPOLNHO\WKDWWKHLURZQXQGHUVWDQGLQJLQ
WKLVDUHDLVQRWZHOOGHYHORSHG$OWKRXJKLWLVQRWXQHTXLYRFDO+LOO5RZDQ	%DOO
UHVHDUFKJHQHUDOO\VXSSRUWVWKDWPDWKHPDWLFDONQRZOHGJHLVFUXFLDOIRULPSURYLQJWKH
TXDOLW\RILQVWUXFWLRQLQFODVVURRPV$PEURVH%DOO7KDPHV	3KHOSV
&KDUDODPERXVHWDO&REE	-DFNVRQ+LOOHWDO+LOOHWDOE
7ROXN8ऊDUDQGLWLVZHOOGRFXPHQWHGWKDWWHDFKHUVRIWHQODFNDGHHSFRQFHSWXDO
XQGHUVWDQGLQJRIPDWKHPDWLFV%DOO%DOO+LOO	%DVV0D7LURVK
)LVFKEHLQ*UDHEHU	:LOVRQ0DQ\H[KLELWZHDNQHVVHVLQPDWKHPDWLFVPD\
PLVDSSO\UXOHVDQGDUHJHQHUDOO\QRWSUHSDUHGWRWHDFKWKHPDWKHPDWLFDOFRQWHQWHQWUXVWHG
WRWKHP+LOOHWDOE+XQJHUIRUG7VDR

:KHQORRNLQJLQWRPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ+LOOHWDOEXVHGVHYHUDO
NH\VWXGLHVZKHUHPHDVXUHVRIWHDFKHUNQRZOHGJHDQGFODVVURRPLQVWUXFWLRQZHUHWDNHQ
VLPXOWDQHRXVO\7KH\FRQFOXGHGWKDWWKHUHZHUHDSSURDFKHVGHILFLWDQGDIIRUGDQFH

,QWKHIRUPHUWKHDXWKRUVGUDZOLQNDJHVEHWZHHQDWHDFKHU¶VODFNRI
PDWKHPDWLFDOXQGHUVWDQGLQJDQGSDWWHUQVLQKHUPDWKHPDWLFVLQVWUXFWLRQ
LQWKHODWWHUDIIRUGDQFHWKHDXWKRUVKLJKOLJKWWKHDIIRUGDQFHVVWURQJ
PDWKHPDWLFDODQGUHODWHGXQGHUVWDQGLQJVFUHDWHIRUFODVVURRPFXOWXUH
DQGLQVWUXFWLRQ   S

$JRRGGHDORIUHVHDUFKKDVEHHQFRQGXFWHGDVWRWKHW\SHRIPDWKHPDWLFDONQRZOHGJHWKDW
WHDFKHUVUHTXLUHLQRUGHUWRWHDFKZHOO$PEURVH+LOO	%DOO0D
+RZHYHUDFFRUGLQJWR+LOOHWDO
HGXFDWLRQDOSURGXFWLRQIXQFWLRQOLWHUDWXUHUHYHDOVWKDWUHVHDUFKHUV
KDYHW\SLFDOO\PHDVXUHGWHDFKHUV¶NQRZOHGJHXVLQJSUR[\YDULDEOHVVXFK
DVFRXUVHVWDNHQGHJUHHVDWWDLQHGRUUHVXOWVRIEDVLFVNLOOVWHVWV
S

7KH\IXUWKHUDVVHUWWKDWDVPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJJRHVEH\RQGWKDWZKLFK
FDQEHFDSWXUHGDQGPHDVXUHGUHJDUGLQJPDWKHPDWLFVFRPSHWHQFLHVWKHVHPHDVXUHVDUHQRW
DGHTXDWH7KHVHDUHDVVHUWLRQVZKLFKWKHZRUNRI*UDHEHUDQG7LURVK%DOODQG
%DVV6KXOPDQDQGRWKHUVZRXOGVXSSRUWLQUHIHUHQFHWRSHGDJRJLFDO
FRQWHQWNQRZOHGJH3&.

63 

$QLPSRUWDQWDQGUHYHDOLQJILQGLQJZDVWKDWLQWKHFDVHRIWKHPDQ\WHDFKHUVLQHOHPHQWDU\
FODVVHVZKRODFNDFRQFHSWXDOXQGHUVWDQGLQJRIPDWKHPDWLFV%DOO%DOO+LOO	%DVV
(YHQ0DWHDFKLQJTXDOLW\DVGHWHUPLQHGE\SHUIRUPDQFHRQVWDQGDUG
WHVWVUHODWHGWRZKHWKHUWKHWHDFKHUV¶NQRZOHGJHRIPDWKHPDWLFVZDVSURFHGXUDORU
FRQFHSWXDO+LOO	%DOO$V6LOYHUPDQDQG7KRPSVRQUHODWHLIWKH
PDWKHPDWLFDONQRZOHGJHRIDWHDFKHULVFRPSULVHGRIGLVFRQQHFWHGIDFWVDQGSURFHGXUHV
WKH\DUHXQOLNHO\WREHDEOHWRFRPSRVHDVWUXFWXUDOZHERIPDWKHPDWLFDOLGHDVIRUWKHLU
VWXGHQWVWRHPXODWH6XFKVWUXFWXUDOZHEVDUHVRPHWKLQJWKHLUVWXGHQWV¶QHHGLQRUGHUWR
GHYHORSKLJKTXDOLW\XQGHUVWDQGLQJ7KLVLVDSRVLWLRQVXSSRUWHGE\WKHUHVHDUFKRI0HDQH\
DQG/DQJHDQG:LOVRQ&RRQH\DQG6WLQVRQ7KHLPSRUWDQFHRIFRQFHSWXDO
DQGSURFHGXUDONQRZOHGJHFRQWLQXHVWREHDSRLQWRIGLVFXVVLRQIRUUHVHDUFKHUV)RUUHVWHU	
&KLQQDSSDQDQGWKHWHQVLRQVDQGEDODQFHVEHWZHHQWKHPDUHVWLOOWRSLFDO

*LYHQWKHDOUHDG\GLVFXVVHGGLIILFXOW\WKDWWHDFKHUVH[SHULHQFHZLWKWKHWRSLFRIUDWLRQDO
QXPEHUV0RVV	&DVH7LURVKDQGWKHIDFWWKDWPDQ\WHDFKHUVGRQRWKDYHD
GHHSFRQFHSWXDOXQGHUVWDQGLQJRIPDWKHPDWLFVLQJHQHUDOLWFDQEHH[SHFWHGWKDWWKHLU
FRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQVZRXOGDOVREHVRPHZKDWODFNLQJ$VVWDWHGHDUOLHU
9DQGH:DOOHDQG)RONDVVHUWHGWKDWWKHWRSLFRIIUDFWLRQVPD\EHRQHRIWKHPRVW
FRPPRQDUHDVLQPDWKHPDWLFVLQZKLFKVWXGHQWVDUHRIWHQSUHVHQWHGZLWKUXOHVZLWKRXW
MXVWLILFDWLRQLQVFKRROV

7KHUHVHDUFKVXSSRUWVWKHLGHDWKDWHIIRUWVWRLPSURYHWHDFKHUV¶PDWKHPDWLFDONQRZOHGJH
WKURXJKFRQWHQWIRFXVVHGSURIHVVLRQDOGHYHORSPHQWZLOOLPSURYHERWKWHDFKHUVHOIHIILFDF\
6ZDFNKDPHUHWDO6ZDUVHWDODQGVWXGHQWSHUIRUPDQFH%DOOHWDO
+LOOHWDO7KHUHIRUHLWZRXOGVHHPVHOIHYLGHQWWKDWLPSURYHGVSHFLILFFRQWHQW
NQRZOHGJHLQWKHWRSLFRIIUDFWLRQVZRXOGEHEHQHILFLDOILUVWO\LQKHOSLQJWKHFRQILGHQFHDQG
XQGHUVWDQGLQJRIWHDFKHUVLQWKLVSUREOHPDWLFDUHDDQGWKHQVHFRQGO\LQWKHLPSURYHPHQWLQ
VWXGHQWDWWDLQPHQW
 
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
 Self-Efficacy, Beliefs and Attitudes 

$VVWDWHGLQWKHSUHYLRXVVHFWLRQWHDFKHUHIILFDF\LVDQDIIHFWLYHDIILOLDWHRI3&.3DUN	
2OLYH7KHLPSDFWRIVHOIHIILFDF\RQWKHWHDFKLQJDQGOHDUQLQJRIPDWKHPDWLFV
FDQQRWEHXQGHUUDWHG7VFKDQQHQ0RUDQDQG+R\FDOOVHOIHIILFDF\³DOLWWOHLGHD
ZLWKELJLPSDFW´S,WLVDQLPSRUWDQWLQIOXHQFHRQWHDFKLQJSUDFWLFHVDQGVWXGHQW
OHDUQLQJ%DUNDWVDV	0DORQH3KLOLSS6PLWKLWKDVDKLJKFRUUHODWLRQ
EHWZHHQLWDQGFODVVURRPLQVWUXFWLRQSUDFWLFHVDQGDOVRWKHZLOOLQJQHVVWRHPEUDFH
LQQRYDWLRQV*DEULHOH	-RUDP*UHVKDP6ZDUV'DDQH	*LHVHQ
KLJKO\HIILFDFLRXVWHDFKHUVDUHPRUHOLNHO\WRXVHDYDULHW\RILQVWUXFWLRQDOVWUDWHJLHVVXFK
DVLQTXLU\EDVHGOHDUQLQJVWXGHQWFHQWUHGWHDFKLQJVWUDWHJLHV&]HUQLDN	6FKULYHU
6ZDFNKDPHU.RHOOQHU%DVLOH	.LPEURXJKDQGWKHXVHRIPDQLSXODWLYHPDWHULDOV
*UHVKDPLWLVKLJKO\DVVRFLDWHGZLWKWHDFKHUPRWLYDWLRQ%DQGXUDDQG
UHGXFLQJVWUHVVDPRQJVWWHDFKHUV7VFKDQQHQ0RUDQ:RROIRON+R\	+R\DQG
HIILFDF\LQIOXHQFHVWHDFKHU¶H[SHFWDWLRQVDWWULEXWLRQVDQGJRDOV=DPER	=DPER
&OHDUO\VHOIHIILFDF\LVLPSRUWDQWWRWKHVXFFHVVIXOWHDFKLQJRIPDWKHPDWLFV

%DQGXUDVWDWHGWKDWVHOIHIILFDF\LVDERXWSHRSOH¶VEHOLHIVDERXWWKHLUFDSDFLW\WR
H[HUFLVHLQIOXHQFHRYHUHYHQWVWKDWDIIHFWWKHLUOLIHDQGDVVXFKWKHDVVHUWLRQWKDWVHOI
HIILFDF\LVDERXWFRQILGHQFHDWWLWXGHVDQGEHOLHIVLVDORJLFDOFRQWHQWLRQ(DFKRIWKHVHLVDQ
DIIHFWLYHSURFHVVWKDWLVDSURFHVVZKLFKUHJXODWHVHPRWLRQDOVWDWHVDQGWKHGUDZLQJRXWRI
HPRWLRQDOUHDFWLRQVDQGDUHFORVHO\DVVRFLDWHG

7RTXRWH%DQGXUD
«VHOIHIILFDF\LVGHILQHGDVSHRSOH
VEHOLHIVDERXWWKHLUFDSDELOLWLHVWR
SURGXFHGHVLJQDWHGOHYHOVRISHUIRUPDQFHWKDWH[HUFLVHLQIOXHQFHRYHU
HYHQWVWKDWDIIHFWWKHLUOLYHV6HOIHIILFDF\EHOLHIVGHWHUPLQHKRZSHRSOH
IHHOWKLQNPRWLYDWHWKHPVHOYHVDQGEHKDYH6XFKEHOLHIVSURGXFHWKHVH
GLYHUVHHIIHFWVWKURXJKIRXUPDMRUSURFHVVHV7KH\LQFOXGHFRJQLWLYH
PRWLYDWLRQDODIIHFWLYHDQGVHOHFWLRQSURFHVVHV  S

7HDFKHUVHOIHIILFDF\PD\EHSRVLWLYHO\HQKDQFHG%DQGXUDE\SURYLGLQJ
SURIHVVLRQDOOHDUQLQJ3/RSSRUWXQLWLHVZKLFKFRQFHQWUDWHRQVXEMHFWFRQWHQWNQRZOHGJH
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
DQGVRXQGSHGDJRJLFDOSUDFWLFHV/DPSHUW	%DOO7VFKDQQHQ0RUDQDQG+R\
GHILQHDYLFDULRXVH[SHULHQFHDVEHLQJRQHZKHUHWKHH[SHULHQFHLVPRGHOOHGE\
VRPHRQHHOVHDQGWKLVLVWKHSUHYDLOLQJPRGHOIRUPRVW3/7KH\FDXWLRQDERXWWKHLPSDFW
RIWKHYLFDULRXVH[SHULHQFHWKDW3/DIIRUGVXSRQWKHREVHUYHU¶VHIILFDF\EHOLHIV,IWKH
SDUWLFLSDQWFORVHO\LGHQWLILHVZLWKWKHPRGHOOHGH[SHULHQFHWKHQVHOIHIILFDF\LVDGYDQFHG,I
WKHLGHQWLILFDWLRQZLWKWKHPRGHOOLQJLVQRWDFKLHYHGWKHQHYHQDYHU\FRPSHWHQW
SHUIRUPDQFHLQWKHPRGHOOLQJPD\QRWHQKDQFHVHOIHIILFDF\)XUWKHUWKH3/PXVWPDNH
VXUHWKDWWKHYLFDULRXVH[SHULHQFHPXVWOHDGWRWKHSDUWLFLSDQWEHLQJDEOHWRWDNHLWEDFNWR
KLVRUKHUFODVVURRPDQGDFKLHYHZKDW%DQGXUDFDOOVPDVWHU\H[SHULHQFHV,ZKLFK
FRPHVIURPWHDFKLQJVXFFHVV7VFKDQQHQ0RUDQDQG+R\DVVHUWWKDWRIWKHIRXU
PDMRULQIOXHQFHVXSRQWHDFKHUV¶VHOIHIILFDF\PDVWHU\H[SHULHQFHVYHUEDOSHUVXDVLRQ
YLFDULRXVH[SHULHQFHVDQGSK\VLRORJLFDODURXVDOPDVWHU\H[SHULHQFHVDUHWKHPRVW
SRZHUIXO,WLVWKHUHIRUHHVVHQWLDOWKDWLIVHOIHIILFDF\LVWREHHQKDQFHG3/SURYLGHUVPXVW
EHFRJQLVDQWRIWKHHIIHFWRIWKHYLFDULRXVH[SHULHQFHVWREHRIIHUHGDQGWKDWWKHH[SHULHQFH
LVDEOHWREHVXFFHVVIXOO\UHSOLFDWHGLQWKHFODVVURRP

%DQGXUDDVVHUWHGWKDWUHGXFLQJVWUHVVUHDFWLRQVDQGDOWHULQJQHJDWLYHHPRWLRQDO
SURFOLYLWLHVWRZDUGVPDWKHPDWLFVFDQKDYHDPDMRUSRVLWLYHHIIHFWRQVHOIHIILFDF\ZKLFK
LQWXUQFDQEHXVHGWRSURPRWHUHIOHFWLYHSUDFWLFHDQGOHDGWRLPSURYHG3&.*HVV
1HZVRPH	/HGHUPDQ+R]7RPHU	7DPLU

$FFRUGLQJWR7VFKDQQHQ0RUDQDQG+R\WKHUHKDVEHHQDQDFFXPXODWLRQRI
FRPSHOOLQJHYLGHQFHWRVXSSRUWWKHOLQNEHWZHHQWHDFKHUV¶EHOLHIVDERXWWKHLUDELOLW\WR
HQKDQFHVWXGHQWPRWLYDWLRQDQGVWXGHQWDFKLHYHPHQW%HOLHIVDUHXVXDOO\GHILQHGDVEHLQJ
XQGHUVWDQGLQJVSUHPLVHVRUSURSRVLWLRQVWKDWDUHKHOGWUXHIRUH[DPSOHHPSLULFDOWUXWK
YDOLGLW\RUDSSOLFDELOLW\*ROGLQ3KLOLSSDQGEHOLHIVXQOLNHNQRZOHGJH
PD\EHKHOGZLWKYDULRXVGHJUHHVRIFRQYLFWLRQ3KLOLSS%HOLHIVFDQEHVHHQDVWKH
UHVSRQVHVWKDWSHRSOHDQGLQWKHFDVHRIWKLVVWXG\DSDUWLFXODUVHWRISHRSOHWHDFKHUV
SURYLGHLQUHDFWLRQWRRSHQ³,EHOLHYH´TXHVWLRQVLQDPDQQHUWKDWWKHSDUWLFLSDQWVEHOLHYH
WREHWUXHDWWKDWWLPHDQGLQWKDWFRQWH[W$M]HQ	)LVKEHLQDQGDVSHUVRQDO
SKLORVRSKLHV$JXLUUH$OWKRXJKPXFKKDVEHHQZULWWHQDERXWWKHLQFRQVLVWHQF\
EHWZHHQWHDFKHUV¶EHOLHIVDQGWHDFKHUSUDFWLFH%HVZLFNWHDFKHUEHOLHIVVKRXOGQRW
EHGLVFRXQWHGDVEHLQJXQDXWKHQWLFEXWUDWKHUDVUHSUHVHQWDWLRQVRILQWHQGHGSUDFWLFH
66 

/LOMDGKDU$OWHUQDWLYHO\SHUKDSVWKHLPSOLFDWLRQRIWKHEHOLHIKDVEHHQ
PLVXQGHUVWRRGRUDQRWKHUEHOLHIKDVWDNHQSUHFHGHQFHRYHULWLQWKDWVLWXDWLRQ/HDWKDP
%HOLHIVDQGDFWLRQGHYHORSWRJHWKHUDQGLQIOXHQFHHDFKRWKHUDQGVRFDQEHORJLFDOO\
DUJXHGWREHUHODWHG%HVZLFN*URRWHQERHU)XULQJKHWWLDQG0RVHOOL
GHHPHGWKDW³EHOLHIVDUHEHKLQGUHDVRQVIRUWHDFKHUV¶GHFLVLRQVDQGLQWKLVUROHUHOLHVWKH
LPSRUWDQFHRIEHOLHIVLQUHODWLRQWRSUDFWLFH´S5D\PRQGSURSRVHGDPRGHO
)LJXUHWRUHSUHVHQWWKHUHODWLRQVKLSEHWZHHQWHDFKHUV¶PDWKHPDWLFDOEHOLHIVDQGWKHLU
WHDFKLQJSUDFWLFH,WFDQEHVHHQWKURXJKWKLVPRGHOWKDWWKHUHODWLRQVKLSLVTXLWHFRPSOH[
DQGWKLV5HVHDUFKHUZRXOGVXJJHVWVWKDWWKHPRGHORQO\KLQWVDWWKHUHODWLRQVKLSVJHVWDOW


Figure 2.165D\PRQG¶VUHYLVHGPRGHORIWKHUHODWLRQVKLSVEHWZHHQPDWKHPDWLFDO
EHOLHIVDQGSUDFWLFH

*RXOGLQJHWDOVXJJHVWWKDWEHOLHIVDUHLQH[WULFDEO\WLHGWRVXEMHFWPDWWHUNQRZOHGJH
DVWKH\GHWHUPLQHKRZDWHDFKHUPD\DSSURDFKDPDWKHPDWLFDOVLWXDWLRQ,IWKHWHDFKHUKDVD
VWURQJEHOLHILQWKHURWHOHDUQLQJRIURXWLQHVIRULQVWDQFHWKHQWKLVZLOOSUREDEO\KDYHDQ
LPSDFWRQWKHLUWHDFKLQJ7KHUHIRUHWHDFKHUEHOLHIVDUHFHQWUDOWRWKLVVWXG\

$WWLWXGHLVDQDPELJXRXVFRQVWUXFW+DQQXODDQGWKHUHLVDOVRDGLYHUVLW\RI
GHILQLWLRQVUHJDUGLQJDWWLWXGHV&RQVWUXFWVDUHRIWHQVHHQWRFRQFHSWXDOLVHDWWLWXGHVDV
KDYLQJHPRWLRQDOHOHPHQWVWKDWSODFHVWKHPQHDUHUWKHDIIHFWLYHWKDQWKHFRJQLWLYHHQGRI
WKHVSHFWUXPDVKDYLQJDQLPSDFWRQLQWHQWLRQDQGKHQFHEHKDYLRXU$M]HQ	)LVKEHLQ
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
DQGDVGHSHQGLQJXSRQH[SHULHQFH0F/HRGDQGEHOLHIV$M]HQ	)LVKEHLQ
&RJQLWLRQDQGHPRWLRQDUHVHHQDVEHLQJWZRFRPSOHPHQWDU\DVSHFWVRIPLQGDQG
WKHLQWHUDFWLRQEHWZHHQWKHWZRLVVRHQWZLQHGDQGLQWHQVHWKDWQHLWKHUFDQEHVHSDUDWHG
IURPHDFKRWKHU+DQQXOD

$WWLWXGHVDUHOHDUQHGDQGWKH\SUHGLVSRVHDSHUVRQWRVRPHGHJUHHRIFRQVLVWHQF\DQGFDQ
EHHYDOXDWHGDVSRVLWLYHRUQHJDWLYH)LVKEHLQ	$M]HQ+DQQXOD7KH\DUH
OLQNHGWREHOLHIVDVHDFKSHUVRQKDVDFRUUHVSRQGLQJDWWLWXGHWRHDFKEHOLHI7KLVDWWLWXGH
PDQLIHVWVLWVHOILQWKHSHUIRUPDQFHRIDEHKDYLRXURUWDVNDQGWKHPDQQHULQZKLFKLWZDV
SHUIRUPHG7KHSRVLWLYHUHODWLRQVKLSZKLFKH[LVWVEHWZHHQDWWLWXGHVDQGDFKLHYHPHQWLV
ZLGHO\GRFXPHQWHG:LONLQV

7KHUHKDYHEHHQDQXPEHURIVWXGLHVFRPSOHWHGRQWHDFKHUFRQILGHQFHDQGDWWLWXGH%D[WHU
%HFNHU%RELV	&XVZRUWK(UQHVW6WHIIH7LURVK
ZKLFKJHQHUDOO\SDLQWDIDLUO\EOHDNSLFWXUH5HVHDUFKLQGLFDWHVWKDWPDQ\SUHVHUYLFH
SULPDU\VFKRROWHDFKHUVDUHIHDUIXODQ[LRXVSHVVLPLVWLFDQGUHVHQWIXORIPDWKHPDWLFVDVD
VXEMHFW$PEURVH%LGGXOSK%RELV	&XVZRUWK6]\GOLN6]\GOLN	
%HQVRQDQGKROGEHOLHIVDQGDWWLWXGHVDERXWPDWKHPDWLFVZKLFKFDQEHQDUURZDQG
GHELOLWDWLQJ%DOO6]\GOLNHWDO7KHVH EHOLHIVKDYHEHHQIRXQGWREHILUP
WHQDFLRXVDQGQRWRULRXVO\UHVLVWDQWWRFKDQJH6WXDUW	7KXUORZ6ZDUV+DUW6PLWK
6PLWK	7RODU*ROGLQHWDODVVHUWWKDWEHOLHIVDUHXQOLNHO\WREHUHSODFHG
XQOHVVWKH\DUHFKDOOHQJHGDQGSURYHQWREHXQVDWLVIDFWRU\7KHVHWHQDFLRXVDQG
XQFKDOOHQJHGEHOLHIVRIWHQSUHYHQWWHDFKHUVIURPWHDFKLQJPDWKHPDWLFVLQZD\VWKDW
HPSRZHUVWXGHQWV6FKXFN	*URRWHQERHUDQGFDQDIIHFWWKHOHYHORIFRJQLWLYH
FRPSOH[LW\LQLQVWUXFWLRQ&KDUDODPERXV*HVV1HZVRPHDUJXHGWKDWWKH
EHOLHIVKHOGE\WHDFKHUVZRXOGXOWLPDWHO\PDNHWKHGLIIHUHQFHEHWZHHQIDLOXUHDQGVXFFHVV
LQFODVVURRPUHIRUP$JXLUUHVXSSRUWHGWKLVE\FODLPLQJWKDWEHOLHIVDUHFULWLFDOWR
WKHVXFFHVVIXOLPSOHPHQWDWLRQRIPDWKHPDWLFDOHGXFDWLRQUHIRUP,IDV$M]HQDQG)LVKEHLQ
UHSRUWEHOLHIVDQGDWWLWXGHVLQIOXHQFHEHKDYLRXUDQGDV:LONLQVDVVHUWV
NQRZOHGJHEHOLHIVDQGDWWLWXGHVDOOLQIOXHQFHLQVWUXFWLRQDOSUDFWLFHWKHQQHJDWLYHDWWLWXGHV
DQGEHOLHIVDERXWPDWKHPDWLFVZLOOSUREDEO\PDQLIHVWLQDFWLRQVFRQWUDU\WRLQFUHDVHG
PDWKHPDWLFDOOHDUQLQJWDNLQJSODFH7KLVFRXOGEHGHPRQVWUDWHGWKURXJKGHFUHDVHG
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
LQVWUXFWLRQWLPHRYHUUHOLDQFHXSRQWH[WERRNVODFNRIVXEMHFWFRQWHQWNQRZOHGJHDQGDQ
LQDELOLW\WRSURYLGHFRQFHSWXDOH[SODQDWLRQV

5HVHDUFKDOVRVXJJHVWVWKDWWKHQHJDWLYHEHOLHIVDQGDWWLWXGHVSRVVHVVHGE\SUHVHUYLFH
WHDFKHUVFDQEHDPHOLRUDWHGDQGFKDOOHQJHGWKURXJKWHUWLDU\FRXUVHVLQPDWKHPDWLFV
$OGULGJH	%RELV*URRWHQERHU*URRWHQERHU6ZDUVHWDO,IWKLV
LVWKHFDVHIRUSUHVHUYLFHWHDFKHUVLWLVQRWXQUHDVRQDEOHWRVXSSRVHWKDWLQVHUYLFHWHDFKHUV
ZKRSRVVHVVQHJDWLYHEHOLHIVDQGDWWLWXGHVWRZDUGVPDWKHPDWLFV%RELV	&XVZRUWK
PD\DOVREHSRVLWLYHO\DVVLVWHGWKURXJKSURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHV7KLVLVD
SRVLWLRQVXSSRUWHGE\6ZDFNKDPHUHWDOZKRVWDWHWKDW³SURIHVVLRQDO
GHYHORSPHQWRUIXUWKHUHGXFDWLRQWKDWLPSDFWVD WHDFKHU¶VXQGHUVWDQGLQJRIWKHLUFUDIWFDQ
DIIHFWWKHWHDFKHU¶VSHUFHLYHGDELOLW\OHYHO DQGWKHUHIRUHVHOIHIILFDF\´S

$OWKRXJKPDQ\DWWHPSWVKDYHEHHQPDGHWKHUHKDVEHHQYHU\OLWWOHFRQVHQVXVDVWRKRZ
EHOLHIVFDQEHGLIIHUHQWLDWHGIURPDWWLWXGHV)XULQJKHWWL	3HKNRQHQDQGWKHUHIRUH
KRZWKH\UHODWHDVHOHPHQWVRIVHOIHIILFDF\,QVXPPDU\DQGIRUWKHSXUSRVHVRIWKLVVWXG\
WKHIROORZLQJGHILQLWLRQV7DEOHZLOOEHDSSOLHG
7DEOH
Definition of terms used in this study for confidence, self-efficacy, beliefs and attitudes. 

7HUP 'HILQLWLRQ
&RQILGHQFH )DLWKRUEHOLHIWKDWRQHZLOODFWLQDULJKWSURSHURUHIIHFWLYHZD\
0HUULDP:HEVWHU2QOLQH'LFWLRQDU\

6HOIHIILFDF\ 3HRSOH
VEHOLHIVDERXWWKHLUFDSDELOLWLHVWRSURGXFHGHVLJQDWHGOHYHOVRI
SHUIRUPDQFHWKDWH[HUFLVHLQIOXHQFHRYHUHYHQWVWKDWDIIHFWWKHLUOLYHV
%DQGXUD

%HOLHIV 7KHUHVSRQVHVWKDWSHRSOHSURYLGHLQUHDFWLRQWRRSHQ³,EHOLHYH´
TXHVWLRQVLQDPDQQHUWKDWWKHSDUWLFLSDQWVEHOLHYHWREHWUXHDWWKDWWLPH
DQGLQWKDWFRQWH[W$M]HQ	)LVKEHLQ

$WWLWXGHV $WWLWXGHVDUHJHQHUDOO\UHJDUGHGDVKDYLQJEHHQOHDUQW7KH\SUHGLVSRVH
DQLQGLYLGXDOWRDFWLRQWKDWKDVVRPHGHJUHHRIFRQVLVWHQF\DQGFDQEH
HYDOXDWHGDVHLWKHUQHJDWLYHRUSRVLWLYH)LVKEHLQ	$M]HQ

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
 Conceptual Framework 

7KHFRQFHSWXDOIUDPHZRUNRXWOLQHGLQ)LJXUHKDVHPHUJHGIURPWKHOLWHUDWXUH
UHYLHZHGLQWKLVFKDSWHU7KHFRQFHSWXDOIUDPHZRUNKLJKOLJKWVSURSRVHGUHODWLRQVKLSV
EHWZHHQNH\YDULDEOHVUHODWHGWRWHDFKHUSURIHVVLRQDOOHDUQLQJ


Figure 2.17&RQFHSWXDOIUDPHZRUNIRUWKHVWXG\

7KLVQRWLRQRIPXOWLSOH3/VHVVLRQVFDPHIURPWKHOLWHUDWXUHDQGSDUWLFXODUO\WKHZRUN
RI5RJHUV=DPERDQG=DPERDQG3HQXHOHWDOLQHIIHFWLQJWHDFKHU
FKDQJH7KHVWUXFWXUHRIWKH3/ZDVDUULYHGDWWKURXJKDV\QWKHVLVRIWKHUHVHDUFKUHJDUGLQJ
HIIHFWLYH3/&ODUNH,Q3UD[LV*URXS,QF*XVNH\

7KHDLPRIWKH3/ZDVWRPDNHSRVLWLYHFKDQJHVLQWKHEHOLHIVDQGDWWLWXGHVFRQWHQW
NQRZOHGJHDQGSHGDJRJ\RIWKHSDUWLFLSDWLQJWHDFKHUV&RQWHQWNQRZOHGJHDQGSHGDJRJ\
ZHUHFKRVHQDVIRFLDVLGHQWLILHGGRPDLQVLQWKHOLWHUDWXUHIRUWKHGHYHORSPHQWRI3&.
6KXOPDQ%DOO7KDPHV	3KHOSV:RUNLQJZLWKWKHVHWZRGRPDLQVDWWKH
VDPHWLPHDQGLQDEOHQGHGZD\ZDVVXSSRUWHGWKURXJKWKHZRUNRIDPRQJVWRWKHUV
'DUOLQJ+DPPRQGDQG5LFKDUGVRQDQG+LJJLQVDQG3DUVRQV









70 

)ROORZLQJHDFK3/VHVVLRQWKHWHDFKHUVZHUHDVNHGWRFRQGXFWDOHVVRQRUOHVVRQVLQWKHLU
FODVVURRPVRWKDWWKH\PD\VHHKRZWKH\FRXOGGLUHFWO\DSSO\ZKDWKDVEHHQOHDUQHG
7KRPDVDQGUHIOHFWRQWKRVHOHVVRQVLQOLJKWRIWKHLQIRUPDWLRQJDWKHUHGLQWKH3/
VHVVLRQ7KRVHUHIOHFWLRQVKDGDGXDOSXUSRVHLQWKDWWKHWHDFKHUVFRXOGUHILQHWKHDSSURDFK
WRWKHQH[WOHVVRQWDNHQRQWKHWRSLFRIIUDFWLRQVE\WKDWWHDFKHUDQGEHXVHGDVWKHEDVLVRI
WKHJURXSGLVFXVVLRQLQWKHQH[W3/VHVVLRQ7KHRSSRUWXQLW\WRUHIOHFWLQDYDULHW\RIZD\V
ZDVVHHQDVYLWDOWRWKH3/GHVLJQDQGSURFHVVDQGWKHHIILFDF\RIGRLQJVRZDVVXSSRUWHG
E\UHVHDUFKHUVVXFKDV-RKQVRQ+RGJHQDQG$GKDPL%DUNDWVDVDQG0DORQH
DQG<RVWDQG6HQWQHU

 Summary 

7KLVFKDSWHUSURYLGHVDFRPSUHKHQVLYHUHYLHZRIWKHSHUWLQHQWOLWHUDWXUH7KHOLWHUDWXUHZDV
UHYLHZHGDQGRUJDQLVHGLQWRWRSLFVWRDFWDVEDFNJURXQGWRWKHILHOGRILQTXLU\ZKDWKDV
SUHYLRXVO\EHHQZULWWHQVRPHFRPPHQWDU\E\SDUWLFXODUO\VHPLQDORUSUHHPLQHQWDXWKRUV
ZKDWTXHVWLRQVDUHEHLQJDVNHGDQGK\SRWKHVHVGUDZQ,WZDVDOVRDIRUXPIRUWKH
5HVHDUFKHUWREHJLQWRHVWDEOLVKKLVSHUVSHFWLYHVRQWKHILHOGWKURXJKWKHOLQHVRILQTXLU\
WDNHQDQGWKHVHDUHUHSUHVHQWHGLQWKHFRQFHSWXDOIUDPHZRUNWKDWHPHUJHGIURPWKH
OLWHUDWXUH

7KHIROORZLQJFKDSWHUGLVFXVVHVWKHPHWKRGRORJ\XVHGLQFRQGXFWLQJWKHVWXG\,WGHVFULEHV
WKHUHVHDUFKDSSURDFKDQGH[SODLQVZK\DPL[HGPHWKRGVUHVHDUFKVWXG\ZDVDGRSWHG,W
WKHQJLYHVGHWDLOVUHJDUGLQJWKHSDUWLFLSDQWVLQWKHVWXG\)XUWKHUGHWDLOVZLOOEHSURYLGHG
DERXWWKHVWUXFWXUHRIWKHSURIHVVLRQDOOHDUQLQJH[SHULHQFHZKLFKZDVDGRSWHGDQGWKH
LQVWUXPHQWVWKDWZHUHHPSOR\HGWRFROOHFWWKHGDWD

  
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
CHAPTER 3 
3 Method 
 Introduction 

7KLVVWXG\IRFXVVHGRQWKHPDQQHULQZKLFKSURIHVVLRQDOOHDUQLQJFRXOGEHVWUXFWXUHGWR
LPSURYHWKHWHDFKLQJRIIUDFWLRQV7KHGHVLJQRIWKHSURIHVVLRQDOOHDUQLQJ3/ZDVEDVHG
RQWKHDYDLODEOHUHVHDUFKZLWKUHJDUGVWRGHYHORSLQJFRQWHQWDQGSHGDJRJLFDONQRZOHGJH
DQGHQJDJLQJWHDFKHUVLQUHIOHFWLRQWRHQKDQFH3&.SRVLWLYHDWWLWXGHVDQGEHOLHIVUHJDUGLQJ
WKHWHDFKLQJRIIUDFWLRQV

7KHUHVHDUFKDGGUHVVHGWKHIROORZLQJUHVHDUFKTXHVWLRQV
 :KDWLVWKHFXUUHQWVWDWXVRIWHDFKLQJIUDFWLRQVLQPLGGOHDQGXSSHUSULPDU\VFKRRO
FODVVURRPVLQ:HVWHUQ$XVWUDOLD"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶FRQWHQW
NQRZOHGJHRIIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶SHGDJRJLFDO
NQRZOHGJHIRUWHDFKLQJIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶EHOLHIVDQG
DWWLWXGHVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQJHQHUDODQGIUDFWLRQVLQSDUWLFXODU"
 Research Approach 

,WZDVGHWHUPLQHGWKDWDFDVHVWXG\PHWKRGRORJ\XVLQJPL[HGPHWKRGVEHVWVXLWHGWKLV
5HVHDUFKHU¶VHSLVWHPRORJLFDOSRVLWLRQ<LQ&DVHVWXG\ZDVFKRVHQDVLWFDQ
FRQWULEXWHWRNQRZOHGJHRILQGLYLGXDOJURXSRUJDQLVDWLRQDOVRFLDOSROLWLFDODQGUHODWHG
SKHQRPHQD<LQ6HOHFWLRQRIWKLVPHWKRGRORJ\DOORZHGWKLV5HVHDUFKHUWR³UHWDLQ
WKHKROLVWLFDQGPHDQLQJIXOFKDUDFWHULVWLFVRIUHDOOLIHHYHQWV´<LQSDQGWR
H[SORUHWKHKRZDQGZK\TXHVWLRQVRIWKHSKHQRPHQD7KLVPHWKRGRORJ\ZDVFKRVHQDVLWV
IXQGDPHQWDOQDWXUHLVRQHRIWU\LQJWR³«LOOXPLQDWHDGHFLVLRQRUDVHWRIGHFLVLRQVZK\
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
WKH\ZHUHWDNHQKRZWKH\ZHUHLPSOHPHQWHGDQGZLWKZKDWUHVXOWV´6FKUDPPS


7KLVLVVXPPHGXSE\<LQZKRZULWHV
$FDVHVWXG\LVDQHPSLULFDOLQTXLU\WKDWLQYHVWLJDWHVDFRQWHPSRUDU\
SKHQRPHQRQZLWKLQLWVUHDOOLIHFRQWH[WZKHQWKHERXQGDULHVEHWZHHQ
SKHQRPHQRQDQGFRQWH[WDUHQRWFOHDUO\HYLGHQW7KHFDVHVWXG\HQTXLU\
FRSHVZLWKWKHWHFKQLFDOO\GLVWLQFWLYHVLWXDWLRQLQZKLFKWKHUHZLOOEH
PDQ\PRUHYDULDEOHVRILQWHUHVWWKDQGDWDSRLQWVDQGDVRQHUHVXOWUHOLHV
RQPXOWLSOHVRXUFHVRIHYLGHQFHZLWKGDWDQHHGLQJWRFRQYHUJHLQD
WULDQJXODWLQJIDVKLRQDQGDVDQRWKHUUHVXOWEHQHILWVIURPWKHSULRU
GHYHORSPHQWRIWKHRUHWLFDOSURSRVLWLRQVWRJXLGHGDWDFROOHFWLRQDQG
DQDO\VLV      S

7KH5HVHDUFKHUZLVKHGWRJDLQDQXQGHUVWDQGLQJRIWKHSDUWLFLSDWLQJWHDFKHUV¶GHSWKRI
SHGDJRJLFDODQGFRQWHQWNQRZOHGJHDQGKRZWKHVHZHUHDIIHFWHGE\DSURIHVVLRQDOOHDUQLQJ
SURJUDP.OLQJQHUDQG%RDUGPDQVWDWHWKDW³0L[HGPHWKRGGHVLJQVDUHEHWWHUVXLWHG
WRXQUDYHOLQJHGXFDWLRQDOSKHQRPHQDRIHQRUPRXVFRPSOH[LW\´SDQGWKDWHGXFDWLRQ
V\VWHPVDUH³«KHWHURJHQHRXVDQGWKHQDWXUHRIWHDFKLQJDQGOHDUQLQJVRFRPSOH[´S
)RUWKHVHUHDVRQVDQGRWKHUVDUWLFXODWHGODWHULWZDVWKHUHIRUHGHFLGHGWKDWDFDVH
VWXG\XVLQJPL[HGPHWKRGVZDVWKHEHVWYHKLFOHWKURXJKZKLFKWRFROOHFWULFKGDWDWR
UHFRJQLVHDQGWU\WRGHDOZLWKWKLVFRPSOH[LW\

7KHGHFLVLRQWRFKRRVHDPL[HGPHWKRGVDSSURDFKLVVXSSRUWHGE\WKHZRUNRI%HUJPDQ

0L[HGPHWKRGUHVHDUFKLVHPLQHQWO\VXLWHGIRUH[SORULQJYDULDWLRQVLQ
WKHFRQVWUXFWLRQRIPHDQLQJRIFRQFHSWVLQUHODWLRQWRKRZUHVSRQGHQWV
IRULQVWDQFHPDNHVHQVHRIWKHLUH[SHULHQFHVRUUHSRUWRQDWWLWXGHVLQ
LQWHUYLHZVDQGTXHVWLRQQDLUHVUHVSHFWLYHO\$QVLFV\VWHPDWLFLQTXLU\
LQWRWKHYDULDWLRQVRIVRFLDOFRQVWUXFWLRQVRIPHDQLQJDPRQJLQWHUYLHZ
DQGVXUYH\UHVSRQGHQWVPD\QRWRQO\KHOSLQYDOLGDWLQJUHVHDUFK
LQVWUXPHQWVDQGVFDOHVEXWPD\JRIXUWKHULQWKDWWKH\FRXOGSURGXFH
FRPSOHPHQWDU\VXEVHWVRIUHVXOWVZKLFKZRXOGHQULFKRYHUDOOILQGLQJV
        S

(PSOR\LQJTXDOLWDWLYHGDWDDOORZVIRUULFKGHVFULSWLRQDQGH[SODQDWLRQRISURFHVVHVZKLFK
FDQEHYLHZHGLQWKHORFDOFRQWH[W0LOHV	+XEHUPDQDYLWDOIHDWXUHZKHQ
FRQVLGHULQJWKHGRPDLQVRI0.70LOHVHWDODOVRFODLPWKDWLWLVDOVRSRVVLEOHWR
SUHVHUYHFKURQRORJLFDOIORZDVVHVVORFDOFDXVDOLW\DQGZRUNWRZDUGVGHULYLQJH[SODQDWLRQV
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
7KHFROOHFWLRQRITXDQWLWDWLYHGDWDHQDEOHVVWDWLVWLFVWREHFDOFXODWHGWRIXUWKHUVWUHQJWKHQ
DQ\LQWHUSUHWDWLRQVPDGHE\WKH5HVHDUFKHU

7KHGDWDZHUHFROOHFWHGWKURXJKDFRPELQDWLRQRISDUWLFLSDQWFRQVWUXFWHGFRQFHSWPDSV
DQGWKHDSSOLFDWLRQRIHLWKHUWKH)UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO$SSHQGL[RUWKH
5DWLRQDO1XPEHU,QWHUYLHZWRGHWHUPLQHFRQWHQWNQRZOHGJH/LNHUWVFDOHVWRGHWHUPLQH
DWWLWXGHV$SSHQGL[DQGEHOLHIV$SSHQGL[DQDVVHVVPHQWWRROWRGHWHUPLQH3&.
$SSHQGL[DQH[LWTXHVWLRQQDLUHUHJDUGLQJWKHFKDUDFWHULVWLFVRIHIIHFWLYHSURIHVVLRQDO
OHDUQLQJ$SSHQGL[DXGLRUHFRUGHGLQGLYLGXDOVHPLVWUXFWXUHGLQWHUYLHZV$SSHQGL[
WKHSDUWLFLSDQWV¶GLDU\ORJVDQGUHVHDUFKHUILHOGQRWHV

7KHXVHRIWKHVHPLVWUXFWXUHGLQWHUYLHZVDOORZHGWKHSDUWLFLSDQWVWRH[SUHVVWKHLU
XQGHUVWDQGLQJVRIWKHH[SHULHQFHVDQGLQWHUDFWLRQV*RUPDQ	&OD\WRQ9HUEDWLP
WUDQVFULSWVRIWKHFRPSOHWHLQWHUYLHZVZHUHSURGXFHGE\DVHFRQGSDUW\DGHSWDWWKLVZRUN
7KLV5HVHDUFKHUXVHGYHUEDWLPWUDQVFULSWLRQDVLWLVFHQWUDOWR³UHOLDELOLW\YDOLGLW\DQG
YHUDFLW\RITXDOLWDWLYHGDWDFROOHFWLRQ´+DOFRPE	'DYLVRQS7KHVHWUDQVFULSWV
ZHUHWKHQUHDGE\WKH5HVHDUFKHUZKLOVWOLVWHQLQJWRWKHUHFRUGLQJ7KHSXUSRVHRIWKLVZDV
WRGHWHUPLQHWKHDFFXUDF\RIWKHWUDQVFULSWLRQPDNHFHUWDLQRIWKHSODFHPHQWRIWKH
SXQFWXDWLRQLQWKHWH[WZDVFRUUHFWVRWKDWWKHLQWHQGHGPHDQLQJRIVWDWHPHQWVZDVFOHDUDQG
VRDVQRWWRFKDQJHWKHLQWHQWRUHPSKDVLVRIWKHLQWHUYLHZHH¶VUHVSRQVHRUFRPPHQWKHDU
WKHQXDQFHVVXUURXQGLQJWKHVSRNHQZRUGWKHLQWRQDWLRQRIWKHUHVSRQGHQWVDQGWKHQRQ
YHUEDOVRXQGVVLJKVODXJKVDQGVRIRUWKLQFOXGLQJWKHVLOHQFHVDQGWKHH[WHQGHGSDXVHV
DOORIZKLFKPD\JLYHIXUWKHUFOXHWRPHDQLQJ+DOFRPE	'DYLVRQ0F/HQQDQ
0DF4XHHQ	1HLGLJ)XUWKHUWKLVSURFHVVDOORZHGWKH5HVHDUFKHUWRGHWHUPLQHWKH
IHZVHFWLRQVZKLFKKDGEHHQFRQFOXGHGWREHLQDXGLEOHE\WKHWUDQVFULEHUFRXOGLQGHHG
UHYHDODQ\WKLQJRILPSRUWDQFHWKURXJKIXUWKHUPRUHIRFXVHGLQWHUURJDWLRQ

$IWHUGHWHUPLQLQJWKDWWKHWUDQVFULSWVZHUHWUXHUHSUHVHQWDWLRQVRIWKHLQWHUYLHZVIXUWKHU
OLVWHQLQJDFFRPSDQLHGE\UHDGLQJWKHWUDQVFULSWVDOORZHGWKH5HVHDUFKHUWRKHDUWKH
QXDQFHVVXUURXQGLQJWKHVSRNHQZRUGVDQGWRSRQGHULQGHSWKWKHUHVSRQVHVPDGH7KHVH
WUDQVFULSWVDQGWKHDXGLRUHFRUGLQJVDOVRDOORZHGWKH5HVHDUFKHUWRUHSHDWHGO\UHYLVLWWKH
GDWDWRPDNHVRPHSUHOLPLQDU\REVHUYDWLRQVKLJKOLJKWVLJQLILFDQWVWDWHPHQWVVHQWHQFHVRU
TXRWHVWRKHOSLGHQWLI\WKHPHVFKHFNWKHYDOLGLW\RIFRQFOXVLRQVGUDZQDQGWRWULDQJXODWH
ZLWKRWKHUGDWDVRXUFHV&UHVZHOO+DQVRQ3ODQR&ODUN	0RUDOHV
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
 Mixed Methods  

)RUWKHSXUSRVHVRIWKLVUHVHDUFKDPL[HGPHWKRGVWXG\ZLOOEHGHILQHGDV³UHVHDUFKLQ
ZKLFKWKHLQYHVWLJDWRUFROOHFWVDQGDQDO\VHVGDWDLQWHJUDWHVWKHILQGLQJVDQGGUDZV
LQIHUHQFHVXVLQJERWKTXDOLWDWLYHDQGTXDQWLWDWLYHDSSURDFKHVRUPHWKRGVLQDVLQJOHVWXG\
RUSURJUDPRILQTXLU\´7DVKDNNRUL	&UHVVZHOOS,QWKHSDVWWKHUHKDVEHHQD
JRRGGHDORIGHEDWHDERXWWKHXVHIXOQHVVRIFRPELQLQJTXDOLWDWLYHDQGTXDQWLWDWLYHUHVHDUFK
PHWKRGRORJLHVLQWKHVDPHVWXG\&UHVZHOO7DVKDNNRUL	7HGGOLH+RZHYHU
+DUW6PLWK6ZDUVDQG6PLWKVWDWHWKDWPDQ\UHVHDUFKHUVEHOLHYHWKDWDPRUH
SUDJPDWLFYLHZRIUHVHDUFKQHFHVVLWDWHVDZLGHYDULHW\RIPHWKRGV

0L[HGPHWKRGVLQYHVWLJDWLRQVPD\EHXVHGWREHWWHUXQGHUVWDQGWKHSUREOHPVLQUHVHDUFK
E\IRUPLQJDMXQFWLRQEHWZHHQWKHQXPHULFLQIRUPDWLRQIURPTXDQWLWDWLYHGDWDDQGWKH
VSHFLILFGHWDLOVWKDWFDQEHHOLFLWHGIURPTXDOLWDWLYHGDWD3XQFKLGHQWLI\
YDULDEOHVFRQVWUXFWVWKDWPD\EHPHDVXUHGVXEVHTXHQWO\WKURXJKWKHXVHRIH[LVWLQJ
LQVWUXPHQWVRUWKHGHYHORSPHQWRIQHZRQHV3XQFKREWDLQVWDWLVWLFDOGDWDIURPD
VDPSOHRIDSRSXODWLRQDQGXVHWKHPWRLGHQWLI\LQGLYLGXDOVZKRFDQEHFDOOHGXSRQWR
IXUWKHULOOXPLQDWHWKLVGDWDWKURXJKDTXDOLWDWLYHDSSURDFK3XQFKVKDUSHQRXU
XQGHUVWDQGLQJRIWKHUHVHDUFKILQGLQJV)UHFKWOLQJ	6KDUSFRQYH\WKHQHHGVRI
LQGLYLGXDOVRUJURXSVRILQGLYLGXDOVZKRDUHPDUJLQDOLVHGRUXQGHUUHSUHVHQWHG3XQFK
DQGDOORZUHVHDUFKHUVWRVLPXOWDQHRXVO\JHQHUDOLVHUHVXOWVIURPDVDPSOHWRD
SRSXODWLRQDQGWRJDLQDGHHSHUXQGHUVWDQGLQJRIWKHSKHQRPHQDRILQWHUHVW+DQVRQ
&UHVZHOO3ODQR&ODUN3HWVND	&UHVZHOO

7KHGLVDGYDQWDJHVRIPL[HGPHWKRGVKDYHDOVREHHQLQYHVWLJDWHGDQGLWKDVEHHQIRXQG
WKDWWKHPL[HGPHWKRGUHVHDUFKHUKDVWREHNQRZOHGJHDEOHLQERWKTXDOLWDWLYHDQG
TXDQWLWDWLYHGHVLJQVDQGWKLVJHQHUDOO\UHTXLUHVLQFUHDVHGWLPHDQGHIIRUWRQWKHSDUWRIWKH
UHVHDUFKHU&UHVZHOOIRUPL[HGPHWKRGUHVHDUFKWKHFRQILGHQWLDOLW\RIKXPDQ
UHVHDUFKVXEMHFWVFDQEHSUREOHPDWLF/HDKH\LQTXDQWLWDWLYHUHVHDUFKWKHODUJHU
QXPEHUVRIVXEMHFWVLQFUHDVHVWKHUHOLDELOLW\RIWKHILQGLQJVEXWLWLVQRWDOZD\VIHDVLEOHWR
ZRUNZLWKODUJHQXPEHUVRIVXEMHFWVZKHQWDNLQJDTXDOLWDWLYHDSSURDFK&ROOLQV
2QZXHJEX]LH	-LDRDQGTXDQWLWDWLYHDQGTXDOLWDWLYHDSSURDFKHVFDQSRVH
SKLORVRSKLFDOGLIIHUHQFHV3DJQXFFL$SRVLWLRQZKLFKSUDJPDWLVPUHMHFWVDVWKH
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
FRPSDWLELOLW\WKHVLVVXSSRUWVWKHLGHDWKDWWKHFRPELQDWLRQRIWKHWZRLVJRRGDQGGHQLHV
WKDWWKHZHGGLQJLVHSLVWHPRORJLFDOO\LQFRKHUHQW7HGGOLH	7DVKDNNRUL

6WHSVZHUHWDNHQWROLPLWWKHGHOHWHULRXVHIIHFWVRIWKHLGHQWLILHGGLVDGYDQWDJHVE\EHLQJ
FRJQLVDQWRIWKHGDWDZKLFKZDVUHTXLUHGWREHFROOHFWHGDQGWKHPDQQHULQZKLFKLWZDV
FROOHFWHGPDNLQJVXUHWKDWSURWRFROVWRSURWHFWDQRQ\PLW\ZHUHVWULFWO\DGKHUHGWRDQG
ZRUNLQJWRWKHVWUHQJWKVRIHDFKDSSURDFKWRPDUU\LWZLWKWKHW\SHRIGDWDWREHFROOHFWHG
7KLV5HVHDUFKHUEHOLHYHVWKDWWKHDGYDQWDJHVRIHPSOR\LQJPL[HGPHWKRGVRXWZHLJKDQ\RI
WKHGLVDGYDQWDJHV
 Participants 

3DUWLFLSDWLRQLQWKHSURIHVVLRQDOGHYHORSPHQWDQGDVVRFLDWHGUHVHDUFKZDVVRXJKWIURP
WHDFKHUVZKRWDXJKWLQ,QGHSHQGHQW6FKRROVLQWKHPHWURSROLWDQDUHDRI3HUWK:HVWHUQ
$XVWUDOLD7KLVZDVDFRQYHQLHQFHVDPSOH1RDWWHPSWZDVPDGHWRVWUDWLI\WKHVDPSOHE\
\HDUOHYHOWDXJKWRU\HDUVWHDFKLQJ7KHFRQYHQLHQFHVDPSOHUHVXOWHGLQWZRGLVWLQFWJURXSV
EHLQJFUHDWHG

*URXS2QH*FRPSULVHGRIWHDFKHUVIURPD.LQGHUJDUWHQWR<HDUVFKRRO7KHQLQH
WHDFKHUVLQ*ZRUNHGLQWKH.LQGHUJDUWHQWR<HDUVHFWLRQRIWKHVFKRRODQGFDPHIURP
<HDUVDQG$OORIWKHWHDFKHUVIURPWKHVH\HDUOHYHOVZHUHUHTXLUHGWRDWWHQG7KHUH
ZDVFRQFHUQWKDWWKHUHTXLUHPHQWWRDWWHQGWKH3/ZRXOGPDNHWKHWHDFKHUVIHHOREOLJHGWR
SDUWLFLSDWHLQWKHUHVHDUFKFRPSRQHQWWKURXJKFRPSOHWLRQRIWKHTXHVWLRQQDLUHVDQG
LQWHUYLHZV7KHWHDFKHUVZHUHLQIRUPHGWKDWWKH\ZHUHXQGHUQRREOLJDWLRQWRGRDQ\PRUH
WKDQDWWHQGWKH3/DQGWKDWWKH\FRXOGGHFOLQHWKHRIIHUWREHSDUWRIWKHGDWDJDWKHULQJRU
DIWHUFRPSOHWLRQRIWKHPHDVXUHVZLWKGUDZWKHLUSHUPLVVLRQWRXVHWKHLUUHVSRQVHVDWDQ\
SRLQW2QHWHDFKHUFKRVHWKHRSWLRQRIQRWFRPSOHWLQJDOORIWKHSRVWLQWHUYHQWLRQPHDVXUHV
7KHVWXGHQWVWKH\WDXJKWUDQJHGIURPQLQHWR\HDUVROG$WWKHWLPHRIWKLVVWXG\WKH
VFKRROZDVOHVVWKDQWZR\HDUVROGDQGWKHWHDFKHUVYDULHGLQWHDFKLQJH[SHULHQFHIURPQHZ
JUDGXDWHVWRWHDFKHUVRIPDQ\\HDUV¶H[SHULHQFH7KHLQWHUYHQWLRQFDPHDERXWWKURXJKD
UHTXHVWIURPWKHGHSXW\SULQFLSDORIWKHVFKRRO7KLVZDVSURPSWHGE\DQLQWHUQDO
DVVHVVPHQWZKLFKVKRZHGWKDWIUDFWLRQVGHFLPDOIUDFWLRQVDQGSHUFHQWDJHVZHUHQRWD
VWURQJIHDWXUHLQWKHFXUULFXOXPRIWKHVFKRRODQGWKDWWHVWLQJRIVWXGHQWVVKRZHG
ZHDNQHVVHVLQWKHVHDUHDV
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
*URXS*ZDVFRQVWLWXWHGE\RIIHULQJSURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHVWRDOOVFKRROV
UHJLVWHUHGDVPHPEHUVZLWKWKH$VVRFLDWLRQRI,QGHSHQGHQW6FKRROVRI:HVWHUQ$XVWUDOLD
$,6:$,WZDVRIIHUHGDVDIRXUGD\SURJUDPZLWKWZRGD\VLQ0DUFKRQHLQ-XQHDQG
RQHLQ$XJXVW7KHVWLSXODWLRQVRQDWWHQGDQFHSKUDVHGDVTXHVWLRQVRQWKHIO\HUWKDWZDV
VHQWWRVFKRROVWRDGYHUWLVHWKLVRSSRUWXQLW\ZHUH
x $UH\RXDWHDFKHURIVWXGHQWVEHWZHHQ<HDUVDQG"
x $UH\RXORRNLQJIRUVRPHWKLQJGLIIHUHQWLQDSURIHVVLRQDOOHDUQLQJH[SHULHQFH"
x :RXOG\RXOLNHWRVWUHQJWKHQ\RXUFDSDFLW\WRWHDFKIUDFWLRQVLQSDUWLFXODUDQG
PDWKHPDWLFVLQJHQHUDO"
x :RXOG\RXOLNHWRKDYHWKHFKDQFHWRJDLQUHFRJQLVHGSULRUOHDUQLQJFUHGLWWRD
KLJKHUGHJUHHDWQRILQDQFLDOFRVWWR\RX"
x $UH\RXZLOOLQJWREHSDUWRIDUHVHDUFKVWXG\"

*URXS*FRPSULVHGWHDFKHUVZKRDFFHSWHGWKHLQYLWDWLRQWRMRLQWKHSURIHVVLRQDO
OHDUQLQJVHVVLRQVUDQJLQJIURPWHDFKHUVRI<HDUWRWHDFKHUVRI<HDUDQGIURPDWRWDO
RIGLIIHUHQWVFKRROV7KHVHVFKRROVUDQJHGIURPVPDOO,VODPLF3ULPDU\VFKRROVWRVPDOO
SULPDU\VFKRROVIURPORZVRFLRHFRQRPLFDUHDVWRODUJHVFKRROVFRQVLGHUHGWREHPLGIHH
SD\LQJVFKRROVFRYHULQJ.LQGHUJDUWHQWR<HDUWKHODVWIRUPDO\HDURIQRQWHUWLDU\
VFKRROLQJLQ:HVWHUQ$XVWUDOLDWRUHSUHVHQWDWLRQIURPRQHRIWKHKLJKHVWIHHSD\LQJ
VFKRROV$OODWWHQGHHVZHUHRIIHUHGVXEVWDQWLDODVVLVWDQFHWRZDUGVSD\LQJIRUWHDFKHU
UHOHDVHVRDVWRDOORZWKHWHDFKHUVWRDWWHQGWKHSURIHVVLRQDOOHDUQLQJVHVVLRQVDQGVRDVQRW
WRGLVFULPLQDWHDJDLQVWVFKRROVZLWKOHVVPRQH\IRUWHDFKHUUHSODFHPHQW1RVHOHFWLRQ
FULWHULDZHUHOHYHUDJHGDJDLQVWWKLVJURXSWKHUHIRUHHYHU\RQHZKRDSSOLHGIRUDWWHQGDQFH
ZDVDFFHSWHG:KHQDVNHGSULYDWHO\QRWHDFKHUFODLPHGWKH\ZHUHGLUHFWHGWRDWWHQGEXW
DWWHQGHGRQWKHLURZQYROLWLRQ

7KHUHZHUHGLIIHUHQFHVLQWKHZD\WKH3/ZDVGHOLYHUHGWRWKHWZRJURXSV7R
DFFRPPRGDWHWKDWWKHPHHWLQJVIRU*ZRXOGEHGHOLYHUHGDWWKHVFKRROWKHVHVVLRQVZHUH
RIDWKUHHKRXUGXUDWLRQUDWKHUWKDQWKHVL[KRXUGXUDWLRQRIWKHSURIHVVLRQDOOHDUQLQJIRU
*$IXUWKHUGLIIHUHQFHEHWZHHQWKHJURXSVZDVWKDWWKH5HVHDUFKHUVSHQWWLPHLQ
FODVVURRPVZRUNLQJDORQJVLGHSDUWLFLSDQWVIURP*URXSLQWKHGD\VEHWZHHQWKH
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
SURIHVVLRQDOOHDUQLQJVHVVLRQVLQRUGHUWREXLOGDUHODWLRQVKLSZLWKWKHWHDFKHUVDQGWR
HPEHGWKHVXJJHVWHGSHGDJRJLFDOSUDFWLFHV

$OOSDUWLFLSDQWVLQGLFDWHGWKHLUZLOOLQJQHVVWREHLQYROYHGLQWKHIROORZLQJIDFHWVRIWKH
LQYHVWLJDWLRQDQGVLJQHGWKHDSSURSULDWHFRQVHQWIRUPV7KH\DJUHHGWR
D KDYHWKHLUDWWLWXGHVDQGEHOLHIVWRZDUGVWHDFKLQJPDWKHPDWLFVLQJHQHUDODQG
IUDFWLRQVLQSDUWLFXODUH[DPLQHG
E KDYHWKHLUDELOLW\WRDQVZHUTXHVWLRQVUHJDUGLQJXQGHUVWDQGLQJRIIUDFWLRQV
H[DPLQHG
F IROORZDµJXLGH¶RQWKHPRVWHIIHFWLYHZD\LQZKLFKWRWHDFKIUDFWLRQV
G LQWURGXFHPDQLSXODWLYHPDWHULDOVLQWRWKHLUSHGDJRJ\IRUWHDFKLQJIUDFWLRQV
H FRPSOHWHDµORJ¶UHFRUGLQJWKHLUWKRXJKWVDQG
I SDUWLFLSDWHLQDVHPLVWUXFWXUHGDXGLRWDSHGLQWHUYLHZ

7KHVWXG\ZDVFRQGXFWHGRYHURQH\HDUIURPWKHWLPHRIWKHSLORWVWXG\WRWKHWLPHRIWKH
SRVWLQWHUYHQWLRQGDWDFROOHFWLRQ7DEOH7KHLQWHUYHQWLRQSKDVHVZHUHVL[PRQWKVLQ
GXUDWLRQ-DQXDU\WR-XQHIRU*URXSDQG0DUFKWR$XJXVWIRU*URXS7KHGLIIHUHQFHLQ
WKHGDWHVRIGHOLYHU\ZDVQHFHVVLWDWHGE\ORJLVWLFDOUHDVRQVDQGWKHDYDLODELOLW\RIWKH
WHDFKHUVSDUWLFLSDWLQJLQWKHVWXG\7KHSKDVHVRIWKHUHVHDUFKVWXG\DUHVXPPDULVHGLQ
7DEOH
 
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7DEOH
Overview of the phases of the study 
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 Design of the Professional Learning Program 

7KHSURIHVVLRQDOOHDUQLQJVHVVLRQVZHUHFRQVWUXFWHGDURXQGWKUHHPDMRUWHQHWV7KRVHWHQHWV
ZHUHWRSURYLGHVXEMHFWFRQWHQWNQRZOHGJHVRPHDOWHUQDWLYHSHGDJRJLHVIRUWKHWHDFKLQJRI
IUDFWLRQVDQGWKHRSSRUWXQLW\DQGWRROVWRUHIOHFWRQERWKWKHFRQWHQWDQGWKHSHGDJRJ\

$IWHUWKHILUVWSURIHVVLRQDOOHDUQLQJVHVVLRQWKHSDUWLFLSDQWVZHUHDVNHGWRWDNHWKHFRQWHQW
DQGSHGDJRJLHVIURPWKH3/VHVVLRQDQGWRLQFRUSRUDWHWKHPLQWRVRPHOHVVRQVRQIUDFWLRQV
7KLVZDVDFFRPSDQLHGE\WKHLQYLWDWLRQWRVKDUHWKHLUH[SHULHQFHVWKURXJKIHHGEDFNWRWKH
JURXSLQWKHIROORZLQJVHVVLRQ7KH\ZHUHDOVRLQYLWHGWRFRPSOHWHDUHIOHFWLYHMRXUQDO7KH
MRXUQDOFRXOGWDNHWKHIRUPRIZULWLQJLQDVHOIFDUERQLQJH[HUFLVHERRNSURYLGHGWRDOO
SDUWLFLSDQWVRUDVDQHPDLO7KHVHUHIOHFWLRQVZHUHWKHQXVHGWRHQKDQFHWKHFRQWHQWDQG
SHGDJRJLHVRIWKHIROORZLQJVHVVLRQVDQGWKHUHIRUHWKHFDSDFLW\RIWKHSDUWLFLSDQWVWR
³UHIOHFWRQDFWLRQ´DQG³UHIOHFWLQDFWLRQ´6FKRQ7KH\DOVRSURYLGHGLQIRUPDWLRQ
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
WRWKH5HVHDUFKHUIRUVKDSLQJWKHSURIHVVLRQDOOHDUQLQJVHVVLRQVDQGWKHGLUHFWLRQRIWKH
UHVHDUFK7KH5HVHDUFKHUIRXQGWKHVHUHIOHFWLRQVWREHRIOLPLWHGYDOXHDVZLOOEHGLVFXVVHG
ODWHU7KHIROORZLQJILJXUHLVDQDWWHPSWWRFDSWXUHWKHIORZRIWKHRSSRUWXQLWLHVIRU
UHIOHFWLRQFUHDWHGE\WKLVVWXG\


Figure 3.1 )ORZRIWKHRSSRUWXQLWLHVIRUUHIOHFWLRQFUHDWHGE\WKLVVWXG\

7KHDERYHSURFHVVZDVUHSHDWHGLQVHVVLRQVDSSUR[LPDWHO\WKUHHZHHNVDSDUWDVRQHRQH
IXOOGD\DQGWKHQVL[WKUHHKRXUVHVVLRQVIRU*DQGIRXUIXOOGD\VSDFHGVHVVLRQV
DSSUR[LPDWHO\RQHPRQWKDSDUWIRU*'DWDZHUHFROOHFWHGDWDYDULHW\RIWLPHV7DEOH
3UHGRPLQDQWO\WKHSUHLQWHUYHQWLRQGDWDZDVFROOHFWHGDWWKHYHU\VWDUWRIWKH
SURIHVVLRQDOOHDUQLQJVHVVLRQV,WZDVGHHPHGLPSRUWDQWE\WKH5HVHDUFKHUWKDWWKHUHZDVQR
LQWHUYHQWLRQSULRUWRWKHGDWDJDWKHULQJVRDVQRWWRFRPSURPLVHWKHUHOLDELOLW\RIWKH
DVVHVVPHQWRIWKHWHDFKHUV¶LQLWLDOEHOLHIVDWWLWXGHVDQGFRQWHQWDQGSHGDJRJLFDONQRZOHGJH
 
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7DEOH
Pre-intervention data collection points 
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
$SDUWIURPWKHVHPLVWUXFWXUHGLQWHUYLHZVFRQGXFWHGZLWK*WKHSRVWLQWHUYHQWLRQGDWD
ZDVFROOHFWHGGXULQJWKHILQDOVHVVLRQVIRUERWKJURXSVDOWKRXJKWKHUHIOHFWLRQVZHUH
DFFHSWHGE\WKH5HVHDUFKHUZKHQHYHUWKHSDUWLFLSDQWVIHOWWKHGHVLUHWRVXEPLWWKHP7KH
).$7LQVWUXPHQWZDVQRWFROOHFWHGIRU*DVLWVHIILFDF\DVGLVFXVVHGLQVHFWLRQ
ZDVEURXJKWLQWRTXHVWLRQ6LPLODUO\WKH51,ZDVQRWDSSOLHGWR*DVGLVFXVVHGLQ
VHFWLRQ
 
Tool Source Group 1  Group 2

&RQFHSWVDQG
XQGHUVWDQGLQJRI
IUDFWLRQV&0

 
6HVVLRQ


6HVVLRQ
)UDFWLRQ.QRZOHGJH
$VVHVVPHQWWRRO).$7

 6HVVLRQ 1RW
FROOHFWHG
$WWLWXGHV7$0

:KLWH:D\3HUU\
DQG6RXWKZHOO

6HVVLRQ 6HVVLRQ
%HOLHIV7%0

:KLWH:D\3HUU\
DQG6RXWKZHOO
<DWHV

6HVVLRQ 6HVVLRQ
3HGDJRJLFDO&RQWHQW
.QRZOHGJH6LWXDWLRQV
3&.6

&ODUNHDQG0LWFKHOO

6HVVLRQ 6HVVLRQ
5DWLRQDO1XPEHU
,QWHUYLHZ51,
&ODUNH0LWFKHOODQG
5RFKH
1RW
FROOHFWHG
%HWZHHQ
6HVVLRQV
DQG
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7DEOH
Post-intervention data collection points 


















 Instruments 

7KLVVHFWLRQRXWOLQHVWKHLQVWUXPHQWVHPSOR\HGDORQJZLWKDEULHIH[SODQDWLRQDVWRZK\
HDFKLQVWUXPHQWZDVFKRVHQ7KH5HVHDUFKHUDFNQRZOHGJHVWKDWZKLOVWWKHSXUSRVHRID
FDVHVWXG\LVWRSURYLGHDULFKDQGGHHSXQGHUVWDQGLQJRIFRPSOH[HQYLURQPHQWVVXFKDV
FODVVURRPWHDFKLQJWKHLQIRUPDWLRQJDWKHUHGVKRXOGEHDEVROXWHO\SHUWLQHQWWRWKHVWXG\
1RUHTXHVWWRWKHSDUWLFLSDQWVPXVWEHPDGHIRULQIRUPDWLRQZKLFKZKLOHLWPD\SURYHWR
EHLQWHUHVWLQJZRXOGOHQGPDUJLQDOVWUHQJWKWRWKHVWXG\µ7UDZOLQJ¶IRULQIRUPDWLRQDQG
KRSLQJIRUVRPHVHUHQGLSLWRXVUHVSRQVHVIURPUHVSRQGHQWVUXQVWKHULVNRIDQVZHUV
EHFRPLQJIDFLOHDQGLOOFRQVLGHUHG7KHUHIRUHHDFKLQVWUXPHQWZDVFDUHIXOO\FRQVLGHUHG
EHIRUHEHLQJHPSOR\HG

7ZRRIWKHLQVWUXPHQWVQDPHO\WKH)UDFWLRQ.QRZOHGJHDQG$VVHVVPHQW7RRO).$7DQG
FRQFHSWPDSV&0ZHUHILUVWWULDOHGZLWKSLORWVWXG\JURXSVWRGHWHUPLQHWKHLUHIILFDF\
7KH).$7ZDVVXEVHTXHQWO\PRGLILHGDIWHUIHHGEDFNDQGLQLWLDODQDO\VLVIRUXVHLQWKH
Tool Source Group 1  Group 2

&RQFHSWVDQG
XQGHUVWDQGLQJRI
IUDFWLRQV&0

 
/DVWVHVVLRQ


/DVWVHVVLRQ

$WWLWXGHV7$0

:KLWH:D\3HUU\
DQG6RXWKZHOO

/DVWVHVVLRQ

/DVWVHVVLRQ

%HOLHIV7%0

:KLWH:D\3HUU\
DQG6RXWKZHOO
<DWHV

/DVWVHVVLRQ

/DVWVHVVLRQ

([LW4XHVWLRQV±
(IIHFWLYH3/
 /DVWVHVVLRQ

/DVWVHVVLRQ


6HPLVWUXFWXUHG
LQWHUYLHZ
 
$IWHUODVW
VHVVLRQ

/DVWVHVVLRQ


5HIOHFWLRQV
 
$WWKH
SDUWLFLSDQWV¶
SOHDVXUH

$WWKH
SDUWLFLSDQWV¶
SOHDVXUH
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
PDLQVWXG\$WRWDORIQLQHLQVWUXPHQWVZHUHXVHG7DEOHZLWK*DQG*7KHVHDUH
IXUWKHUH[SORUHGLQWKHIROORZLQJVHFWLRQV

7DEOH
Instruments used for data collection with G1 and G2 













'DWD6RXUFH
0HDVXUHPHQW :ULWWHQUHVSRQVH 9HUEDOUHVSRQVH
 &RQFHSWVDQG
XQGHUVWDQGLQJRI
IUDFWLRQV&0
 &RQFHSWPDS 
 )UDFWLRQ
.QRZOHGJH
$VVHVVPHQWWRRO
).$7
 )UDFWLRQNQRZOHGJH
LQVWUXPHQW±
TXHVWLRQV

 $WWLWXGHV7$0 VWDWHPHQWV
RQDQHLJKW
SRLQW/LNHUW
VFDOH
4XHVWLRQQDLUH 
 %HOLHIV7%0 VWDWHPHQWV
RQDWKUHH
SRLQW/LNHUW
VFDOH
4XHVWLRQQDLUH 
 3HGDJRJLFDO
&RQWHQW
.QRZOHGJH
6LWXDWLRQV
3&.6
VLWXDWLRQV 0XOWLSOHFKRLFHDQG
WKHQVKRUWDQVZHU

 &ODUNH0LWFKHOO
	5RFKH±
UDWLRQDOQXPEHU
FRQVWUXFWV51,
 )UDFWLRQNQRZOHGJH
LQVWUXPHQW

 ([LWTXHVWLRQV±
HIIHFWLYH3/
VWDWHPHQWV
RQDWKUHH
SRLQW/LNHUW
VFDOH
4XHVWLRQQDLUH 
 ([LWTXHVWLRQV   6HPLVWUXFWXUHG
LQWHUYLHZ
 5HIOHFWLYH
MRXUQDOV
 :ULWWHQDVGHVLUHGE\
UHVSRQGHQWV±VRPHLQ
WKHQDUUDWLYHJHQUH
VRPHLQWKHUHSRUW
JHQUHVRPHDVD
PL[WXUHRIWKHWZR
6RPHLQFLGHQWDO
FRQYHUVDWLRQ
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3.6.1 Fraction Knowledge Assessment Tool (FKAT)

7KHLQWHQWRIWKH)UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO).$7ZDVWRGHWHUPLQHWKH
UHVSRQGHQWV¶XQGHUVWDQGLQJRIFRPPRQIUDFWLRQV$QLQLWLDOWHVWRITXHVWLRQVZDV
GHYLVHG$SSHQGL[E\DGDSWLQJLWHPVDQGHOHPHQWVIURPDQXPEHURIWH[WERRNV7KLV
YHUVLRQRIWKHLQVWUXPHQWZDVWULDOHGZLWK3LORW6WXG\*URXS36

$IWHUDWWHQGLQJWRXQGHUVWDQGLQJVJDLQHGWKURXJKWKHWULDOZLWK36VHHVHFWLRQDQG
HQJDJLQJLQGLVFXVVLRQZLWKDQH[SHUWUHYLHZJURXSFRPSULVHGRIPDWKHPDWLFVHGXFDWRUVD
UHYLVHGYHUVLRQRIWKH).$7ZDVWKHQXVHGZLWK*7KHLQWHQWLRQZDVWRVHHLIWKHUHZDV
DQ\LPPHGLDWHGLIIHUHQFHLQWKHZD\WKDW*DQVZHUHGWKHTXHVWLRQVWRWKDWRI36DQGLI
WKHLQIRUPDWLRQFROOHFWHGZDVDWDOOLQVWUXFWLYH$GHFLVLRQZDVPDGHWRUHGXFHWKHQXPEHU
RILWHPVIURPLWHPVXVHGZLWK36WRLWHPV'XSOLFDWHLWHPVZHUHHOLPLQDWHGDVZHUH
LWHPVZKLFKGLGQRWGLUHFWO\SHUWDLQWRDQVZHULQJWKHUHVHDUFKTXHVWLRQV7KLVVHUYHGWR
OLPLWTXHVWLRQIDWLJXHIRUWKHUHVSRQGHQWVDQGDOORZWKHPWRFRQFHQWUDWHPRUHRQWKHLWHPV
ZKLFKKDGEHHQSUREOHPDWLFIRUWKH36UHVSRQGHQWV7KHUHYLVHGLWHPYHUVLRQRIWKH
).$7ZDVDGPLQLVWHUHGWR*URXS+RZHYHUSUHOLPLQDU\DQDO\VLVRIWKHGDWDLQGLFDWHG
WKDWWKHUHYLVHGLQVWUXPHQWZDVVWLOOQRWLGHDODVWKHDELOLW\WRVFRUHZHOOLQWKLVDVVHVVPHQW
GLGQRWQHFHVVDULO\FRUUHVSRQGWRRWKHUPHDVXUHVZKLFKVKRZHGVRPHZHDNQHVVLQD
FRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQV

3.6.2 Clarke, Mitchell and Roche – Rational Number Constructs (RNI) 

*LYHQWKHOLPLWDWLRQVRIWKH).$7WKHUHZDVDQHHGWRLGHQWLI\DQRWKHULQVWUXPHQWWKDW
FRXOGEHXVHGWRGHWHUPLQHWKHFRQWHQWNQRZOHGJHRIWKHWHDFKHUVLQ*7KHLQVWUXPHQW
VHOHFWHGZDVWKH5DWLRQDO1XPEHU,QWHUYLHZ51,ZKLFKZDVFRQVWUXFWHGE\&ODUNH
0LWFKHOODQG5RFKHDQGZDVRULJLQDOO\XVHGDVDQDVVHVVPHQWWRROZLWK9LFWRULDQ
VWXGHQWVLQ<HDUV\HDUROGV$VDWRROIRUXVHZLWKVWXGHQWVLWKDVVWURQJUHVHDUFK
UHOLDELOLW\KDYLQJEHHQWULDOHGZLWKVWXGHQWV,WSURYLGHVDQDVVHVVPHQWLQWHUYLHZZKLFK
ZKHQ

«HPEHGGHGZLWKLQDQH[WHQVLYHDQGDSSURSULDWHLQVHUYLFHRUSUHVHUYLFH
SURJUDPFDQEHDSRZHUIXOWRROIRUWHDFKHUSURIHVVLRQDOOHDUQLQJ
HQKDQFLQJWHDFKHUV¶NQRZOHGJHRIKRZPDWKHPDWLFVOHDUQLQJGHYHORSV
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
NQRZOHGJHRILQGLYLGXDOPDWKHPDWLFDOXQGHUVWDQGLQJDVZHOODVFRQWHQW
NQRZOHGJHDQGSHGDJRJLFDOFRQWHQWNQRZOHGJH
 &ODUNH	5RFKHS

7KH51,FRQWDLQVTXHVWLRQVUHODWLQJWRFRPPRQIUDFWLRQVGHFLPDOVDQGSHUFHQWDJHV,WZDV
GHFLGHGWKDWWKHUHVSRQGHQWVZRXOGEHDVNHGWRDQVZHUDOORIWKHTXHVWLRQVEXWDVFRPPRQ
IUDFWLRQXQGHUVWDQGLQJLVWKHEDVLVRIWKHVWXG\RQO\WKHTXHVWLRQVUHODWLQJWRFRPPRQ
IUDFWLRQVZRXOGEHDQDO\VHG$VVWDWHGSUHYLRXVO\WKH51,ZDVRULJLQDOO\XVHGZLWK\HDU
ROGVWXGHQWVEXWLWZDVFRQVLGHUHGE\WKLV5HVHDUFKHUDOVRWREHDYDOXDEOHWRROIRUXVHZLWK
WKHVWXG\¶VSDUWLFLSDQWV7KLVZDVGXHWRLWVHDVHRIXVHDQGWKHFKDOOHQJLQJQDWXUHRIVRPH
RIWKHTXHVWLRQV7KHVHTXHVWLRQVDSSHDUHGWRKDYHDKLJKGHJUHHRISUREDELOLW\RIUHYHDOLQJ
VRPHYDOXDEOHILQGLQJV

,WZDVQHYHULQWHQGHGWKDWWKH51,ZRXOGEHXVHGDVDSUHDQGSRVWWHVW7KHWRROZDVRQO\
XVHGWRWU\WRJDLQVRPHXQGHUVWDQGLQJRIWKHOHYHORIFRPSHWHQFHDQGFRQWHQW
XQGHUVWDQGLQJZLWKFRPPRQIUDFWLRQVDQGQRWWRWU\WRGHWHUPLQHWKHJURZWKRIVXEMHFW
FRQWHQWNQRZOHGJH,WZDVIHOWWKDWREWDLQLQJWKLVLQIRUPDWLRQZRXOGDOORZWKH5HVHDUFKHU
WRSUHSDUH3/DFWLYLWLHVWKDWPHWWKHQHHGVRIWKHSDUWLFLSDQWV
'XHWRWKHFRQVWUDLQWRIWLPHWKH51,ZDVFRQGXFWHGEHWZHHQWKHILUVWDQGWKHVHFRQG
SURIHVVLRQDOGHYHORSPHQWVHVVLRQVDWWKHZRUNSODFHRIWKHWHDFKHUVDQGDWDWLPHRIWKHLU
FKRRVLQJ

7KLVDVVHVVPHQWWRROIRFXVHVRQ
«WKHUDWLRQDOQXPEHUFRQVWUXFWVRISDUWZKROHPHDVXUHGLYLVLRQDQG
RSHUDWRUDQGWKH³ELJLGHDV´RIWKHXQLWXVLQJGLVFUHWHDQGFRQWLQXRXV
PRGHOVSDUWLWLRQLQJDQGWKHUHODWLYHVL]HRIIUDFWLRQVDUDQJHRIDURXQG
DVVHVVPHQWWDVNVZDVHVWDEOLVKHGGUDZLQJXSRQWDVNVWKDWKDGEHHQ
UHSRUWHGLQWKHOLWHUDWXUHDQGVXSSOHPHQWHGZLWKWDVNVWKDWWKHUHVHDUFK
WHDPGHYHORSHG
&ODUNH	5RFKHS

7KHLPSRUWDQWQRWLRQRIDIUDFWLRQDVDTXDQWLW\ZDVVFUXWLQLVHGLQDVHFWLRQRIWKH
DVVHVVPHQWTXHVWLRQVD±KZKHUHWKHUHVSRQGHQWVZHUHDVNHGWRFRPSDUHSDLUVRI
IUDFWLRQV7KHSDLUVRIIUDFWLRQVZHUHVKRZQWRWKHWHDFKHUVRQHSDLUDWDWLPHDQGLQRUGHU
RILQFUHDVLQJGLIILFXOW\7KH\ZHUHDVNHGWRGHWHUPLQHZKLFKRIHDFKSDLUZDVODUJHULQ
PDJQLWXGHDQGDUWLFXODWHZK\WKH\WKRXJKWWKLV7KHUHDVRQLQJEHKLQGWKHUHVSRQVHVZHUH
DQDO\VHGDQGUHFRUGHGRQDUXEULF7KLVUXEULFKDGEHHQFRQVWUXFWHGE\&ODUNHHWDO
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WRGHOLQHDWHWKHDSSURSULDWHQHVVRIWKHDUWLFXODWHGVWUDWHJLHV7KHPRUHDSSURSULDWH
VWUDWHJLHVZHUHSODFHGDERYHDGLYLGLQJOLQHDQGWKHOHVVDSSURSULDWHEHORZWKDWOLQH)RU
H[DPSOHWKHFKRLFHVJLYHQIRUWKHSDLUDQGFRQVLGHUHGWKHPRVWGLIILFXOW
FRPSDULVRQDUHVKRZQLQ)LJXUH

x 5HVLGXDOZLWKHTXLYDOHQW!
x 5HVLGXDOWKLQNLQJ!ZLWKSURRI
x &RQYHUWVWRGHFLPDOV
x &RQYHUWVWRFRPPRQGHQRPLQDWRU

x +LJKHURUODUJHUQXPEHUV
x *DSWKLQNLQJ
x 0RUHDUHDVRPHWLPHVUHODWHGWRDQLPDJH
x 2WKHU««««««««««

Figure 3.251,4XHVWLRQK±0DWUL[IRUDVVHVVPHQW

3.6.3 Concept maps (CM) 

$FFRUGLQJWR1RYDNDQG&DxDVFRQFHSWPDSVDUH³JUDSKLFDOWRROVIRURUJDQLVLQJ
DQGUHSUHVHQWLQJNQRZOHGJH´S)XUWKHUWKH\GHILQHDFRQFHSWDVEHLQJ³DSHUFHLYHG
UHJXODULW\LQHYHQWVRUREMHFWVRUUHFRUGVRIHYHQWVRUREMHFWVGHVLJQDWHGE\DODEHO´S
,QDFRQFHSWPDSFRQFHSWVDUHXVXDOO\HQFORVHGDQGOLQHVOLQNLQJWKHFRQFHSWVLQGLFDWH
UHODWLRQVKLSVEHWZHHQWKHP1RYDN	&DxDV

$VLQVWUXPHQWVIRUGDWDFROOHFWLRQDQGIRUFDSWXULQJWKHLQWHUUHODWHGQHVVRIFRQFHSWVZLWKLQ
DGRPDLQWKHFRQFHSWPDSLVFRQVLGHUHGWRSURYLGHDGLUHFWDQGSRZHUIXODSSURDFK5XL]
3ULPR	6KDYHOVRQ7KLVVLWVZHOOZLWKWKHSRVLWLRQWKDWPDWKHPDWLFVLVDERXWWKH
LQWHUFRQQHFWHGQHVVRIWKHELJDQGVPDOOLGHDVDERXWPDWKHPDWLFVDQGDERXWKRZWHDFKHUV
FDQGHYHORSWKLVIRUWKHPVHOYHVDQGWKHLUVWXGHQWV0DUHIHUUHGWRWKLVDV
ORQJLWXGLQDOFRKHUHQFH

7KHFDVHKDVEHHQPDGHWKDWFRQFHSWPDSVDUHGHYLFHVZKLFKDUHIOH[LEOH%RXMDRXGH	
$WWLHK+RXJKHWDODQGKDYHEHHQZLGHO\XVHGLQHGXFDWLRQ0F&OXUH6RQDN
	6XHQ%RXMDRXGH	$WWLHKSURYLGHDPHDVXUHRIVWUXFWXUDONQRZOHGJH
0DUNKDP0LQW]HV	-RQHVDUHVXFFHVVIXOSHGDJRJLFDOWRROV5XL]3ULPR	
0RUHDSSURSULDWH
/HVVDSSURSULDWH
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6KDYHOVRQDUHDUHVSHFWIXO+RXJKHWDODQGVXFFHVVIXO+HUO%DNHU	
1LHPLDSSURDFKWRDVVHVVLQJWHDFKHUJURZWKKDYHEHHQXVHGE\PDWKHPDWLFV
HGXFDWRUVDVDVWUDWHJ\IRUWHDFKLQJVXEMHFWPDWWHUDQGDVPHDQVRILGHQWLI\LQJ
PLVFRQFHSWLRQV+RXJKHWDODQGKDYHEHHQVXFFHVVIXOO\XVHGIRULGHQWLI\LQJSUH
LQVWUXFWLRQDQGSRVWLQVWUXFWLRQNQRZOHGJHDQGLGHQWLI\LQJWKHGLIIHUHQFHEHWZHHQWKHWZR
+RXJKHWDO

7KHUHLVDPHWULFDYDLODEOHIRUVFRULQJFRQFHSWPDSV+HUO%DNHU	1LHPLZKLFK
PHDVXUHVVHPDQWLFFRQWHQWRUJDQLVDWLRQDOVWUXFWXUHWKHQXPEHURIOLQNVXVHGLQWKHPDS
DQGFRPSDULVRQZLWKH[SHUWWHDFKHUPDSV7KLVVWXG\KRZHYHUGLGQRWUHTXLUHVXFKDOHYHO
RIFRPSOH[LW\,WFRQFHQWUDWHGRQO\RQWKHQXPEHURIOLQNVXVHGDQGWKHQXPEHURIQRGHV
GHYHORSHGWRVHHZKHWKHURUQRWWKDWSDLQWHGDQXQDPELJXRXVSLFWXUHRIJURZWK

7KH5HVHDUFKHUFKRVHWRXVHFRQFHSWPDSVUDWKHUWKDQDPLQGPDSEHFDXVHFRQFHSWPDSV
DUHRIWHQPRUHVWUXFWXUHGDQGLQFOXGHPXOWLSOHFRQFHSWVZKHUHDVPLQGPDSVDUHXVXDOO\
OHVVIRUPDODQGJHQHUDOO\IRFXVRQRQHFRQFHSWDWDWLPH:KHHOGRQ7KHIDFLOLW\WR
H[SORUHPXOWLSOHFRQFHSWVZDVVHHQDVDGYDQWDJHRXVDQGWKDWWKHFRQFHSWPDS¶VVWUXFWXUH
OHDQHGWRZDUGVGHHSHUH[SORUDWLRQRIDWRSLFZDVVHHQDVEHLQJPRUHHIIHFWLYHWKDQWKH
PLQGPDS

)ROORZLQJDWULDORIWKHFRQFHSWPDSZLWK3LORW6WXG\*URXSUHVHDUFKSDUWLFLSDQWVZHUH
DVNHGWRFUHDWHDFRQFHSWPDSZLWKWKHLQVWUXFWLRQV³7HOOPHHYHU\WKLQJ\RXNQRZDERXW
WZRWKLUGVDQGWKHGLIIHUHQWZD\VZHFDQVKRZLW´7KHFRQFHSWPDSVZHUHWKHQ
FROOHFWHGWRDQDO\VHWKHSDUWLFLSDQWV¶DELOLW\WRPDNHFRQQHFWLRQVDQGWKHGHJUHHRI
FRPSOH[LW\ZLWKZKLFKWKH\FRXOGGRWKLV

3.6.4 Teachers’ Beliefs about Mathematics Questionnaire (TBM). 

7KH7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFVTXHVWLRQQDLUH7%0$SSHQGL[ZDV
FRQVWUXFWHGE\:KLWH:D\3HUU\DQG6RXWKZHOODVDWKUHHSRLQW/LNHUWVFDOHWKH
UHVSRQVHVWRVHOHFWIURPZHUHGLVDJUHHXQGHFLGHGDQGDJUHH7KHUHVSRQGHQWVZHUHDVNHG
WRLQGLFDWHWKHLUEHOLHIVDERXWVWDWHPHQWVUHJDUGLQJPDWKHPDWLFV,WVKRXOGEHQRWHGWKDW
WKHEHOLHIVZHUHRIDJHQHULFQDWXUHDERXWPDWKHPDWLFVDQGQRWGLUHFWO\DERXWIUDFWLRQV
6RPHRIWKHVWDWHPHQWVFRQWDLQHGQHJDWLYHEHOLHIVDERXWPDWKHPDWLFVIRUH[DPSOH³5LJKW
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DQVZHUVDUHPXFKPRUHLPSRUWDQWLQPDWKHPDWLFVWKDQWKHZD\VLQZKLFK\RXJHWWKHP´
ZKHUHDVRWKHUVZHUHFRQVLGHUHGWREHSRVLWLYHLQQDWXUHIRUH[DPSOH³0DWKHPDWLFVLVWKH
G\QDPLFVHDUFKLQJIRURUGHUDQGSDWWHUQLQWKHOHDUQHU¶VHQYLURQPHQW´7KHVWDWHPHQWV
ZHUHFRQFHUQHGZLWKFRQVWUXFWLYLVWEHOLHIVDERXWPDWKHPDWLFVDQGEHOLHIVDERXWLWV
PHDQLQJIXOQHVV

3.6.5 Teachers’ Attitudes towards Mathematics Questionnaire (TAM). 

7KH7HDFKHUV¶$WWLWXGHVWRZDUGV0DWKHPDWLFVTXHVWLRQQDLUH7$0$SSHQGL[ZDV
FRQVWUXFWHGE\:KLWH:D\3HUU\DQG6RXWKZHOODVDQHLJKWSRLQW/LNHUWVFDOHWKH
UHVSRQVHVWRVHOHFWIURPZHUHµGHILQLWHO\IDOVH¶µIDOVH¶µPRVWO\IDOVH¶µPRUHIDOVHWKDQ
WUXH¶µPRUHWUXHWKDQIDOVH¶µPRVWO\WUXH¶µWUXH¶µGHILQLWHO\WUXH¶DQGµQRWDSSOLFDEOHWR
PH¶7KHUHVSRQGHQWVZHUHDVNHGWRLQGLFDWHWKHLUDWWLWXGHVFRQFHUQLQJVWDWHPHQWV
UHJDUGLQJPDWKHPDWLFV7KHVWDWHPHQWVZHUHRQFHPRUHRIDEURDGQDWXUHDERXW
PDWKHPDWLFVDQGQRWGLUHFWO\DERXWIUDFWLRQV6RPHRIWKHVWDWHPHQWVGLVSOD\HGQHJDWLYH
DWWLWXGHVWRZDUGVPDWKHPDWLFVIRUH[DPSOH³0DWKHPDWLFVPDNHVPHIHHOLQDGHTXDWH´
ZKHUHRWKHUVZHUHFRQVLGHUHGWREHSRVLWLYHLQQDWXUHIRUH[DPSOH³*HQHUDOO\,IHHOVHFXUH
DERXWWKHLGHDRIWHDFKLQJPDWKHPDWLFV´

3.6.6 Pedagogical Content Knowledge Situations (PCKS).

3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6RIIHUHGILYHVFHQDULRVIRUZKLFKWKH
SDUWLFLSDQWVKDGWRSURYLGHVROXWLRQVDQGLQPRVWFDVHVJLYHUHDVRQVIRUWKHLUDQVZHUV
)LJXUHDVDQH[DPSOHRIWKHVLWXDWLRQVDQG$SSHQGL[LQFOXGHVWKHFRPSOHWHVHWRI
TXHVWLRQV7KLVZDVEDVHGXSRQVRPHHDUO\ZRUNE\&ODUNHDQG0LWFKHOODQGE\
5RFKHDQG&ODUNHDQGZDVXVHGDVDWRROIRUWU\LQJWRPDNHMXGJPHQWVZLWKUHJDUGV
WRWKHSHGDJRJLFDOFRQWHQWNQRZOHGJHRIWKHSDUWLFLSDWLQJWHDFKHUV
 
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
:KLFKQXPEHUVVKRXOGEHXVHGDVLQLWLDO
H[DPSOHVWRLOOXVWUDWHWKHSODFHRI
SDUWLWLRQLQJLQXQGHUVWDQGLQJIUDFWLRQV"

D ò ѿ ó  
     
E ò ѿ ó  ǩ
     
F ò ó ǩ  
     
G ó ò ô  
 
H $OODERYHZRUNHTXDOO\DVZHOO

Figure 3.3 ([DPSOHRI3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.66LWXDWLRQ

5RFKHDQG&ODUNHDVVHUWWKDWWKHUHDUHILYHFRPSRQHQWVXQGHUSLQQLQJWKH
GHYHORSPHQWRI3&.LWHPV

Pathways: 8QGHUVWDQGLQJSRVVLEOHSDWKZD\VRUOHDUQLQJWUDMHFWRULHVZLWKLQ
RUDFURVVPDWKHPDWLFDOGRPDLQVLQFOXGLQJLGHQWLI\LQJNH\LGHDVLQD
SDUWLFXODUPDWKHPDWLFDOGRPDLQ
Selecting: 3ODQQLQJRUVHOHFWLQJDSSURSULDWHWHDFKLQJOHDUQLQJPDWHULDOV
H[DPSOHVRUPHWKRGVIRUUHSUHVHQWLQJSDUWLFXODUPDWKHPDWLFDOLGHDV
LQFOXGLQJHYDOXDWLQJWKHLQVWUXFWLRQDODGYDQWDJHVDQGGLVDGYDQWDJHVRI
UHSUHVHQWDWLRQVRUGHILQLWLRQVXVHGWRWHDFKDSDUWLFXODUWRSLFFRQFHSWRU
VNLOO
Interpreting: ,QWHUSUHWLQJHYDOXDWLQJDQGDQWLFLSDWLQJVWXGHQWV¶
PDWKHPDWLFDOVROXWLRQVDUJXPHQWVRUUHSUHVHQWDWLRQVYHUEDORUZULWWHQ
QRYHORUW\SLFDOLQFOXGLQJPLVFRQFHSWLRQV
Demand: 8QGHUVWDQGLQJWKHUHODWLYHFRJQLWLYHGHPDQGRIWDVNVDFWLYLWLHV
Adapting: $GDSWLQJDWDVNIRUGLIIHUHQWVWXGHQWQHHGVRUWRHQDEOHLWVXVH
ZLWKDZLGHUUDQJHRIVWXGHQWV
S

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7KH\IXUWKHUDVVHUWWKDW³,IWHDFKHUVFDQGHPRQVWUDWHFDSDFLWLHVLQWKHDUHDVRI3DWKZD\V
6HOHFWLQJ,QWHUSUHWLQJ'HPDQGDQG$GDSWLQJDVZHKDYHGHILQHGWKHPLWFDQEHDUJXHG
UHDVRQDEO\WKDWWKH\DUHOLNHO\WRKDYHWKH3&.WRWHDFKPDWKHPDWLFVZHOO5RFKH	
&ODUNHS

,QWKLVVWXG\WKHUHZHUHDWRWDORIILYHVLWXDWLRQVJLYHQ6LWXDWLRQVDQGDGGUHVVHG
6HOHFWLQJVLWXDWLRQVDQGFRQFHUQHG,QWHUSUHWLQJDQGVLWXDWLRQZDVEDVHGDURXQG
3DWKZD\V7KH5HVHDUFKHUPDGHWKHMXGJPHQWWKDWPRUHTXHVWLRQVZKLFKORRNHGLQWRWKH
FRPSRQHQWVRI'HPDQGDQG$GDSWLQJZHUHQRWDVJHUPDQHWRWKLVVWXG\DVWKHRWKHUFKRVHQ
TXHVWLRQV7KLVVKRXOGQRWEHLQWHUSUHWHGDVWKH5HVHDUFKHUQRWVHHLQJYDOXHLQWKHVH
FDWHJRULHVEXWKDGUDWKHUGHFLGHGWKDWWKHULVNRIIDWLJXHZDVTXLWHVWURQJ$SSOLFDWLRQRI
MXVWWKHILYHTXHVWLRQVDQGWKHUHVSRQVHWKH\UHFHLYHGYLQGLFDWHGWKLVGHFLVLRQVHFWLRQ


:KHQVFRULQJWKHILYHVLWXDWLRQVWKHUHVSRQGHQWVZHUHDZDUGHGDKLJKHUVFRUHIRU
UHVSRQVHVZKLFKZHUHMXGJHGE\WKH5HVHDUFKHUWRGLVSOD\KLJKHUOHYHOVRI3&.6LWXDWLRQ
ZDVVFRUHGRQDSRLQWVFDOHZLWKLQFUHPHQWVRIPDUNVWRUHZDUGGHWDLODQGGHSWKRI
WKRXJKW,WZDVVFRUHGDVIROORZV
x LIWKHWHDFKHUFKRVHUHVSRQVHµF¶DQGXVHGSDUWLWLRQLQJDVWKHUHDVRQEHKLQGWKLV
GHFLVLRQWKH\UHFHLYHGSRLQWV
x LIWKHWHDFKHUFKRVHDQ\RWKHUWKDQUHVSRQVHµF¶DQGDUULYHGDWWKDWSRVLWLRQWKURXJK
DZHOOUHDVRQHGDUJXPHQWWKH\UHFHLYHG±SRLQWV
x LIWKHWHDFKHUFKRVHDQ\RIWKHUHVSRQVHVZLWKRXWJLYLQJDQH[SODQDWLRQIRUWKHLU
FKRLFHWKH\UHFHLYHGWRSRLQWVDQG
x DOWKRXJKQRWHDFKHUFKRVHQRWWRDQVZHUWKHTXHVWLRQLIWKH\KDGGRQHVRWKH\
ZRXOGKDYHUHFHLYHGDVFRUHRI]HUR

6LWXDWLRQKDGDYDOXHRIPDUNVDQGZDVVFRUHGRQLQFUHPHQWVRI,WZDVVFRUHGDV
IROORZV
x LIWKHUHVSRQGHQWFKRVHWRWLFNUHVSRQVHRUDOORIWKHILUVWILYHER[HVWKH\UHFHLYHG
SRLQWV
90 

x LIWKHUHVSRQGHQWFKRVHQRWWRWLFNUHVSRQVHRUWKH\UHFHLYHGDPDUNIRUHDFKRI
WKHILUVWILYHWKH\GLGPDUNDQG
x LIWKHUHVSRQGHQWFKRVHWRWLFNUHVSRQVHWKH\ZRXOGKDYHUHFHLYHGDPDUNRI]HUR

6LWXDWLRQKDGDYDOXHRIPDUNVDQGZDVVFRUHGRQLQFUHPHQWVRI7KHUHVSRQGHQW
HDUQHGPDUNVIRUHDFKSRVVLEOHPLVFRQFHSWLRQWKH\SRVLWHGDQGDIXUWKHUPDUNVIRUD
SODXVLEOHUHDVRQDVWRZK\DVWXGHQWPLJKWDUULYHDWWKDWVROXWLRQ6LWXDWLRQKDGDYDOXHRI
PDUNVDQGZDVVFRUHGRQLQFUHPHQWVRI7KHVHPDUNVZHUHDZDUGHGRQWKHVWUHQJWKRI
WKHDUJXPHQWXVHGWRVXSSRUWWKHUHVSRQGHQW¶VSRVLWLRQ6LWXDWLRQKDGDYDOXHRIPDUNV
DQGZDVVFRUHGRQLQFUHPHQWVRI7KHVHPDUNVZHUHDZDUGHGRQWKHVWUHQJWKRIWKH
UHVSRQGHQW¶VSHUFHLYHGFDSDFLW\WRLQWHUSUHWHYDOXDWHDQGDQWLFLSDWHWKHVWXGHQWV¶
PDWKHPDWLFDOVROXWLRQVWKURXJKWKHSHUVXDVLYHQHVVRIWKHLUUHDVRQLQJ

3.6.7 Exit questions – Effective professional learning 

$WWKHFRQFOXVLRQRIWKH3URIHVVLRQDO/HDQLQJ3/VHVVLRQVWKHSDUWLFLSDQWVZHUHDVNHGWR
UHVSRQGWRVWDWHPHQWVRQDWKUHHSRLQW/LNHUW6FDOH<HV8QGHFLGHGDQG1RUHJDUGLQJ
WKHTXHVWLRQ³'R\RXEHOLHYHWKH3/DGGUHVVHGWKHIROORZLQJFKDUDFWHULVWLFVRIHIIHFWLYH
SURIHVVLRQDOGHYHORSPHQW"´$SSHQGL[4XHVWLRQVDVNHGLQFOXGHG³'R\RXEHOLHYHWKH
3/IRFXVHGRQLQFUHDVLQJNQRZOHGJHDQGVNLOOVWREULQJDERXWFKDQJHLQP\WHDFKLQJ
SUDFWLFH"´DQG³'R\RXEHOLHYHWKH3/DGGUHVVHGLVVXHVDQGFRQFHUQVDQGLQWHUHVWLGHQWLILHG
E\WKHWHDFKHUV"´7KHVHVWDWHPHQWVRIFKDUDFWHULVWLFVZHUHFKLHIO\EXWQRWH[FOXVLYHO\
LQIRUPHGE\WKHZRUNRIWKUHHH[WHQVLYHVWXGLHVE\&ODUNH*XVNH\DQG,Q
3UD[LV*URXS,QFRUSRUDWHG

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3.6.8 Exit questions – Semi-structured interview 

7KHVHPLVWUXFWXUHGDXGLRWDSHGLQWHUYLHZFRPSULVHGTXHVWLRQVZKLFKZHUHJURXSHG
XQGHUWKHKHDGLQJVRIWKHRULJLQDOUHVHDUFKTXHVWLRQV7KHWKUHHLQWHUYLHZHUVLQYROYHGZHUH
VXSSOLHGZLWKWKHOLVWRIWKHVHTXHVWLRQV$SSHQGL[DQGZHUHH[WHQVLYHO\EULHIHG
DERXWWKHSURWRFROVIRUDVNLQJWKHTXHVWLRQV$SSHQGL[

4XHVWLRQVRQHWRILYHDGGUHVVHG5HVHDUFKTXHVWLRQDQGRIWKHUHPDLQLQJTXHVWLRQV
DGGUHVVHG5HVHDUFKTXHVWLRQVDQG7KHILQDOTXHVWLRQZDVDJHQHUDORQH³:KDWZHUH
\RXKRSLQJWRJDLQIURPDWWHQGDQFHLQWKLV3/"´

7KHVHPLVWUXFWXUHGDXGLRWDSHGLQWHUYLHZVIRU*URXSSDUWLFLSDQWVZHUHFRQGXFWHGDWD
QHJRWLDWHGWLPHLQWKHLUVFKRROHQYLURQPHQWEXWQRWLQWKHLUFODVVURRPV7KHVHPL
VWUXFWXUHGDXGLRWDSHGLQWHUYLHZVIRU*URXSSDUWLFLSDQWVZHUHFRQGXFWHGDWWKH
SURIHVVLRQDOOHDUQLQJYHQXHEXWLQDVHSDUDWHURRPIURPWKHPDLQJURXS$WWKHWLPHRIWKH
LQWHUYLHZVVHYHQUHVSRQGHQWVKDGHLWKHUQRWFRPSOHWHGWKHFRXUVHRUZHUHXQDYDLODEOHIRU
LQWHUYLHZ1LQHWHHQLQWHUYLHZVZHUHFRQGXFWHG,WVKRXOGEHLQGLFDWHGDWWKLVSRLQWWKDWGXH
WRWKHVHPLVWUXFWXUHGQDWXUHRIWKHLQWHUYLHZDQGWKHGLUHFWLRQWDNHQLQVRPHRIWKH
LQWHUYLHZVVRPHTXHVWLRQVZHUHQRWUHVSRQGHGWRE\WKHSDUWLFLSDQWVRUZHUHUHVSRQGHGWR
LQDPDQQHUWKDWGHILHGFRGLQJGXHWRWKHLUDPELJXRXVQDWXUH

3.6.9 Participant diary logs and Researcher’s field notes 

$VSDUWRIWKHVWUXFWXUHRIWKHSURIHVVLRQDOOHDUQLQJH[SHULHQFHWKHSDUWLFLSDQWVZHUHJLYHQ
WKHRSSRUWXQLW\IRUUHIOHFWLRQWKURXJKWKHFRPSOHWLRQRIDORJWKURXJKLQIRUPDO
FRQYHUVDWLRQVDQGE\HPDLOFRPPXQLFDWLRQ7KHSDUWLFLSDQWVZHUHVXSSOLHGZLWKDVHOI
FDUERQLQJERRNZKLFKIDFLOLWDWHGDFRS\EHLQJPDGHDVQRWHVZHUHWDNHQ7KLVDOORZHGWKH
RULJLQDOWRVWD\ZLWKWKHSDUWLFLSDQWDQGDFRS\WREHVXEPLWWHGWRWKH5HVHDUFKHULIWKH
SDUWLFLSDQWIHOWVRLQFOLQHG

$WQRWLPHZHUHWKHUHIOHFWLRQVVWUXFWXUHGLQDPDQQHUZKLFKUHTXLUHGDUHIOHFWLRQEHIRUH
DQGDUHIOHFWLRQDIWHUDSDUWLFXODUHYHQWDVDOOLQSXWVIURPWKHSDUWLFLSDQWVZHUH
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GLVFUHWLRQDU\DQGHQJDJHGLQSXUHO\DWWKHSDUWLFLSDQWV¶SOHDVXUH7KH5HVHDUFKHUGLGQRW
ZDQWWKHDFWRIUHIOHFWLRQWRVHHPDVLILWZHUHDGDWDFROOHFWLRQSRLQWEXWUDWKHUZLVKHGWR
HQFRXUDJHDQGHQDEOHWKHSDUWLFLSDQWVWR³UHIOHFWRQDFWLRQ´DQG³UHIOHFWLQDFWLRQ¶6FKRQ
DQGWRSURPRWHWKHLGHDWKDWWKLVFRXOGEHIRUVRPHDPRUHLQWHJUDOSDUWRIWKHLU
SODQQLQJ7KHUHIOHFWLRQVZKLFKZHUHVXEPLWWHGE\WKHSDUWLFLSDQWVZHUHXVHGWRLOOXPLQDWH
RUVXSSRUWILQGLQJVIURPRWKHUGDWDFROOHFWLRQWRROVDQGWRDGGIXUWKHUULFKQHVVWRWKH
DQDO\VLVRIWKRVHILQGLQJV

$WWKHFRQFOXVLRQRIWKHILUVW3/VHVVLRQWKHSDUWLFLSDQWVZHUHDVNHGWRUHIOHFWRQWKHVHVVLRQ
DQGZHUHJLYHQSURPSWLQJTXHVWLRQVZKLFKWKH\FRXOGFKRRVHWRDQVZHU

D 6RPHDVSHFWVWKDWDUHRILQWHUHVWQHZWRPHDERXWWHDFKLQJIUDFWLRQVIURPWRGD\
DUH«"
E +DYHDQ\RIP\FRQFHSWLRQVDERXWWHDFKLQJIUDFWLRQVEHHQ
L UHLQIRUFHGWRGD\"
LL FKDOOHQJHGVRWKDW,PLJKWFRQVLGHUFKDQJLQJWKHP"
F :KDWSDUWRIP\SUDFWLFHLQWKHWHDFKLQJRIIUDFWLRQVZLOO,PDNHDIRFXVLQWKH
QH[WFODVVURRPOHVVRQ"

%HIRUHWKHFRPPHQFHPHQWRIWKHVHFRQG3/VHVVLRQWKHSDUWLFLSDQWVZHUHHPDLOHGDVHWRI
SURPSWVWRJXLGHWKHLUWKLQNLQJ7KHVHIRUPHGWKHEDVLVRIDGLVFXVVLRQZKLFKZDVKHOGDW
WKHVWDUWRIWKHVHVVLRQ

D :KDWDFWLYLW\GLG\RXGRZLWK\RXUVWXGHQWV"3DUWLFXODUO\LILWLVQ¶WRQHWKDWZDV
SUHVHQWHGLQWKHODVWVHVVLRQSOHDVHEHSUHSDUHGWRGHVFULEHLWWRWKHJURXS
SHUKDSVZRUNVDPSOHVRUVRPHWKLQJVLPLODUPLJKWEHLOOXVWUDWLYHKHUH
E :KDWXQGHUVWDQGLQJDERXWIUDFWLRQVZHUH\RXWU\LQJWRSURPRWH"
F :KDWZHUHWKHVWUHQJWKVDQGZHDNQHVVHVRIWKHOHVVRQ"
G 'LG\RXILQGRXWDQ\WKLQJWKDWVXUSULVHG\RXHLWKHUSRVLWLYHO\RUQRWVR
SRVLWLYHO\DERXW\RXUVWXGHQWV¶XQGHUVWDQGLQJ"
H +RZGLG\RXDGDSWWKHDFWLYLW\WRPHHWWKHQHHGVRI\RXUSDUWLFXODUVWXGHQWV"
I :KDWZRXOG\RXFKDQJHJLYHQWKHRSSRUWXQLW\WRGRWKHOHVVRQDJDLQ"

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'XULQJWKHVHFRQGVHVVLRQWKHSDUWLFLSDQWVZHUHVKRZQRQHW\SHRIWRROIRUUHIOHFWLRQ
$SSHQGL[7RZDUGVWKHHQGRIWKHVHVVLRQWKH\ZHUHWKHQDVNHGWRDSSO\WKDWPRGHOWR
RQHRIWKHDFWLYLWLHVWKDWKDGEHHQFRQGXFWHGWKDWGD\%HWZHHQVHVVLRQVDQGDQGDJDLQ
EHWZHHQVHVVLRQVDQGWKHSDUWLFLSDQWVZHUHDVNHGWRUHIOHFWXSRQDWOHDVWRQHIUDFWLRQ
OHVVRQWKDWWKH\KDGWDXJKWLQWKHLUFODVVURRPV

3.6.10 Methods of data analysis 

7ZRPDMRUIRUPVRIGDWDDQDO\VLVZHUHSXUVXHGLQWKLVPL[HGPHWKRGUHVHDUFK7KH
TXDQWLWDWLYHGDWDZKLFKZDVFROOHFWHGWKURXJKWKHDGPLQLVWUDWLRQRIWKHTXHVWLRQQDLUHVDQG
WKHDVVHVVPHQWVIRUWKHGLIIHUHQWW\SHVRISHGDJRJLFDODQGFRQWHQWNQRZOHGJHZDVFROOHFWHG
DQGVFRUHG:KHUHVLPSOHGHVFULSWLYHVWDWLVWLFVZHUHUHTXLUHGWKH0LFURVRIW([FHOSURJUDP
ZDVHPSOR\HG:KHUHVWDWLVWLFDOVLJQLILFDQFHQHHGHGWREHDVFHUWDLQHGWKHVWDWLVWLFDO
SDFNDJH6366ZDVXVHGWRFRQGXFW:LOFR[RQ6LJQHG5DQNV7HVWVDQGRQVRPHRFFDVLRQV
WKHSDLUHGVDPSOHWWHVWZDVDOVRXWLOLVHG

7KHTXDOLWDWLYHGDWDZHUHFROOHFWHGWKURXJKVHPLVWUXFWXUHGLQWHUYLHZVILHOGQRWHVDQG
LQYLWHGUHIOHFWLRQVIURPWKHSDUWLFLSDWLQJWHDFKHUV,QWKHFDVHRIWKHVHPLVWUXFWXUHG
LQWHUYLHZVWKHFRQYHUVDWLRQVZHUHUHFRUGHGDVDXGLRUHFRUGLQJVDQGWKHQWUDQVFULEHG7KH
ILHOGQRWHVZHUHLQIRUPDOZULWWHQUHFRUGVRIFRQYHUVDWLRQVDQGRYHUKHDUGFRPPHQWVDQG
WKHLQYLWHGUHIOHFWLRQVIURPWKHWHDFKHUVZHUHDOVRLQZULWLQJ

7KH5HVHDUFKHUXVHGWKHFROOHFWHGGDWDWRHQJDJHLQFRQFXUUHQWGDWDWULDQJXODWLRQ
&UHVZHOO<LQZKHUHWKHTXDQWLWDWLYHDQGTXDOLWDWLYHGDWDZHUHFRPSDUHGWR
VHHZKHUHWKHUHZDVFRQYHUJHQFHLQFRQVLVWHQF\RUFRQWUDGLFWLRQ%XUNH-RKQVRQ
2QZXHJEX]LH	7XUQHU7KLVZDVGHWHUPLQHGWREHXVHIXOLQYDOLGDWLQJWKHGDWDWR
H[SODLQDQ\YDULDQFH$V%RXFKDUGHOHJDQWO\VWDWHVWKHFRQYHUJHQFH³«HQKDQFHV
RXUEHOLHIWKDWWKHUHVXOWVDUHYDOLGDQGQRWDPHWKRGRORJLFDODUWHIDFW´S3UHYDLOLQJ
OLWHUDWXUHVXJJHVWVWKDWQRPHDVXUHVDUHSHUIHFW-RKQVRQ2QZXHJEX]LH	7XUQHU
&UHVZHOODQGWKDWPXOWLSOHPHDVXUHVLQDVWXG\VKDUHWKHRUHWLFDOO\UHOHYDQWDQGKDYH
GLIIHUHQWSDWWHUQVRILUUHOHYDQWFRPSRQHQWV-RKQVRQHWDO7KLVUHGXFHVWKH
XQFHUWDLQW\RIWKHLQWHUSUHWDWLRQ
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
$OORIWKHVHGDWDFROOHFWLRQZHUHWKHQFDUHIXOO\VFUXWLQLVHGVRDVWRLGHQWLI\DQGPDNHVHQVH
RIWKHPHVWKDWHPHUJHG7KHLQLWLDODQDO\VLVRIWKHGDWDJHQHUDWHGDQXPEHURIILQGLQJV
ZKLFKZHUHLQWHUSUHWHGGUDZLQJRQWKHOLWHUDWXUHWRJHQHUDWHDVVHUWLRQV7KHDVVHUWLRQV
IRUPHGWKHEDVLVRIWKHFRQFOXVLRQVZKLFKDQVZHUHGWKHUHVHDUFKTXHVWLRQV


3.6.11 Ethical considerations 

$QDSSOLFDWLRQWRXQGHUWDNHWKLVUHVHDUFKZDVILUVWDSSURYHGE\WKH+XPDQ5HVHDUFK
&RPPLWWHHDW(GLWK&RZDQ8QLYHUVLW\LQ,QIRUPHGZULWWHQFRQVHQWZDVREWDLQHG
IURPWKHPHPEHUVRIWKHWULDOJURXSVRISUHVHUYLFHWHDFKHUV$SSHQGL[WKHSULQFLSDOV
IURPWKHVFKRROVRIWKHWHDFKHUVSDUWLFLSDWLQJIURP*DQG*$SSHQGL[DQGWKH
PHPEHUVRI*DQG*$SSHQGLFHVDQG$VVXSSRUWLQJWKHWHDFKHUVLQYROYHG
FODVVURRPYLVLWVDOHWWHURXWOLQLQJWKHOLPLWHGFRQWDFWWKDWWKH5HVHDUFKHUZRXOGKDYHZLWK
VWXGHQWVRIWKHWHDFKHUVLQYROYHGZDVVHQWWRWKHSDUHQWVYLDWKHVFKRROSULQFLSDO
$SSHQGL[

,QWKHLQLWLDOLQYLWDWLRQWRDWWHQGWKH3/WKHSULQFLSDOVDQGWHDFKHUVZHUHJLYHQLQIRUPDWLRQ
ZLWKUHJDUGVWRWKHSXUSRVHVRIWKH3/DQGLWZDVFOHDUO\LQGLFDWHGWKDWWKH\ZRXOGEHSDUW
RIDUHVHDUFKVWXG\$WWKHFRPPHQFHPHQWRIWKHILUVWVHVVLRQRIWKH3/WKHWHDFKHUVZHUH
WKHQLQIRUPHGRIWKHH[DFWQDWXUHDQGWKHSURFHVVHVWREHDGRSWHGIRUWKH3/DQGWKH
UHVHDUFK7KH\ZHUHLQIRUPHGRIWKHH[SHFWDWLRQVUHTXLUHGRIWKHPDQGWKHUHVXOWDQWWLPH
FRPPLWPHQWV$OOSDUWLFLSDQWVZHUHJLYHQDVVXUDQFHVUHJDUGLQJWKHFRQILGHQWLDOLW\RIWKH
UHVHDUFKGDWDDQGWKHDQRQ\PLW\RIWKHFROOHFWLRQDQGUHSRUWLQJRIWKHGDWDDVDOO
SDUWLFLSDQWVZHUHUHIHUUHGWRE\FRGLQJIRUH[DPSOH*5IRUWKHIRXUWKFRGHGWHDFKHU
IURP*URXS7KHWHDFKHUVZHUHDOVRLQIRUPHGWKDWWKH\ZHUHIUHHWRZLWKGUDZDWDQ\
VWDJHDQGWKDWLIDWDQ\SRLQWWKH\ZLVKHGWKHGDWDDOUHDG\FROOHFWHGWREHUHPRYHGIURPWKH
VWXG\WKLVZRXOGEHGRQH7KHFROOHFWHGGDWDZLOOEHVHFXUHO\VWRUHGIRUDWOHDVWILYH\HDUV
SRVWWKHSXEOLFDWLRQRIDQ\SDSHUV

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
 Summary 

7KLVFKDSWHUKDVFRQFHUQHGLWVHOIZLWKWKHGHVLJQDQGUHVHDUFKPHWKRGVLQWKLVVWXG\,WKDV
PDGHOLQNVWRWKHOLWHUDWXUHWRH[SODLQWKHFRQFHSWXDOGHVLJQDQGRXWOLQHGWKHPHWKRGVIRU
WKHVWXG\ZLWKDWWHQWLRQWRZK\DPL[HGPHWKRGVUHVHDUFKVWXG\ZDVDGRSWHG7KH
SDUWLFLSDQWVLQWKHVWXG\DQGWKHLQVWUXPHQWVXVHGWRFROOHFWWKHGDWDDUHGHVFULEHG7KH
FKRLFHRIUHVHDUFKGHVLJQZDVVKDSHGE\WKH5HVHDUFKHU¶VDFNQRZOHGJHPHQWRIWKHQXPEHU
DQGFRPSOH[LW\RIWKHHOHPHQWVRIWKHFUDIWRIVXFFHVVIXOWHDFKLQJDQGWKHUHIRUHDOVRRIWKH
QHHGWRSURYLGHDFRPSUHKHQVLYHVHWRIPHDVXUHVLQWU\LQJWRDSSUDLVHWKRVHHOHPHQWV

,QWKHQH[WFKDSWHUPRUHGHWDLOVUHJDUGLQJWKHSLORWVWXGLHVDUHGLVFXVVHG7KHWZRJURXSV
3LORW6WXG\JURXS36DQG3LORW6WXG\JURXS36ZHUHFRQVLGHUHGLPSRUWDQWLQWKH
WULDOLQJDQGUHILQHPHQWRIVRPHRIWKHLQVWUXPHQWVZKLFKZHUHWREHHPSOR\HGZLWKWKH
JURXSVWREHXVHGLQWKHPDLQVWXG\%RWKSLORWVWXG\JURXSVZHUHFRPSRVHGRISUHVHUYLFH
WHDFKHUV

  
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CHAPTER 4 
4 Pilot Study 
3ULRUWRWKHFRPPHQFHPHQWRIWKLVVWXG\WZRSLORWVWXGLHVZHUHFRQGXFWHGWRWULDOVRPHRI
WKHUHVHDUFKLQVWUXPHQWV$FRQYHQLHQFHVDPSOHRISUHVHUYLFHWHDFKHUVSDUWLFLSDWHGLQWKH
SLORWVWXG\

 Pre-Service Teachers – Pilot Study Group 1 (PS1). 

$IWHUDQLQLWLDOKRXUORQJOHFWXUHRQIUDFWLRQVWRDQDXGLHQFHRIDSSUR[LPDWHO\SUH
VHUYLFHWHDFKHUVLQWKHLUVHFRQG\HDURIWUDLQLQJDQRIIHUZDVH[WHQGHGWRDOOVWXGHQWVWR
DWWHQGDVHVVLRQZKHUHWKHPDMRUWKHPHVDQGLGHDVWRXFKHGRQLQWKHOHFWXUHZRXOGEH
IXUWKHUH[SDQGHG

7KLVRIIHUZDVDFFHSWHGE\VWXGHQWVDQGWKH\SDUWLFLSDWHGLQDWKUHHKRXUWXWRULDOLQ
ZKLFKRQHRIWKHDVVHVVPHQWWRROVZDVWULDOHGDQGWKH\ZHUHRIIHUHGWKHFKDQFHWRH[SORUH
WKHWRSLFRIFRPPRQIUDFWLRQVPRUHFORVHO\7KHIUDFWLRQNQRZOHGJHLQVWUXPHQWFraction 
Knowledge Assessment Tool).$7ZDVWULDOHGZLWK3LORW6WXG\*URXS36
$SSHQGL[

,QFRQYHUVDWLRQVFRQGXFWHGGXULQJWKHWXWRULDOZLWKWKHVWXGHQWVLQ36DOOEXWRQHRIWKH
VWXGHQWVH[SUHVVHGDOHYHORIDQ[LHW\UHJDUGLQJPDWKHPDWLFVDQGDODFNRIXQGHUVWDQGLQJ
UHJDUGLQJIUDFWLRQV7KLVLVSHUKDSVQRWVXUSULVLQJDVWKLVZDVDVHOIVHOHFWLQJJURXS2QH
VWXGHQWZHQWVRIDUDVWRVWDWHWKDWVKHKDGZKDWVKHWHUPHG³PDVVLYHGLIILFXOW\DQG
ZRUULHV´DERXWWKHWKRXJKWRIKDYLQJWRWHDFKIUDFWLRQVDVVKH³ZDVDQDEVROXWHIDLOXUH´
ZLWKIUDFWLRQVDWVFKRRODQG³QHYHUXQGHUVWRRGZKDWDOOWKHQXPEHUVPHDQW´
 
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 Fraction Knowledge Assessment Tool (FKAT). 

2QWKHDSSOLFDWLRQRIWKHFraction Knowledge Assessment Tool).$7LWZDVIRXQGWKDW
WKHVWXGHQWVSHUIRUPHGTXLWHZHOO2IWKHWRWDORILWHPVWKDWUHTXLUHGDQDQVZHURQO\
RIWKHLWHPVVKRZHGDQ\HUURUV7DEOH,Q7DEOHµ,WHPQXPEHU¶UHIHUVWRWKH
QXPEHUJLYHQWRHDFKLQGLYLGXDOLWHPLQWKH).$7,WHPVZKLFKGLGQRWDWWUDFWDQ\HUURUV
ZHUHQRWUHFRUGHGLQWKHWDEOH

7DEOH
Items and number of errors noted for PS1 

(n=12)
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HUURU           

7KHLWHPVZKLFKSURYHGWREHVRPHZKDWSUREOHPDWLFIRUDWOHDVWIRXUPHPEHUVRI36
ZHUHGDQG7KHVHLWHPVKDYHEHHQH[HPSOLILHGWRVHHZKHUHWKHGLIILFXOWLHV
PD\OD\

7KHHUURUVHQFRXQWHUHGLQ4XHVWLRQZKHUHWKHUHVSRQGHQWVZHUHDVNHGWRLGHQWLI\WKH
UHSUHVHQWDWLRQVRIòFRXOGEHSXWGRZQPRUHWRDYLVXDOPLVLQWHUSUHWDWLRQUDWKHUWKDQ
IUDFWLRQDOPLVXQGHUVWDQGLQJ7KLVLVRISDUWLFXODUFRQFHUQIRUSUHVHUYLFHWHDFKHUVDVLWLV
LPSRUWDQWWKDWWHDFKHUVKDYHDQXQGHUVWDQGLQJRIDUDQJHRIZD\VRISUHVHQWLQJ
PDWKHPDWLFVLGHDVLQFOXGLQJGLIIHUHQWYLVXDOUHSUHVHQWDWLRQVRIIUDFWLRQV2QIXUWKHU
LQYHVWLJDWLRQLWZDVIRXQGWKDWIRUWZRRIWKHSDUWLFLSDQWVZKRZHUHLQFRUUHFWRQWKLVLWHP
WKLVZDVWKHFDVH

Figure 4.14XHVWLRQ5HJLRQPRGHORIò
 
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
4XHVWLRQGGLVSOD\HGDUHJLRQPRGHOZKHUHWKHIUDFWLRQDOSDUWVZHUHQRWFRQWLJXRXV
)LJXUHDQGZDVSUREOHPDWLF)RXURIWKHSDUWLFLSDQWVRIIHUHGDQLQFRUUHFWUHVSRQVH


  


  


  


  

Figure 4.24XHVWLRQG5HJLRQPRGHOZKHUHWKHIUDFWLRQDOSDUWVDUHQRWFRQWLJXRXV

4XHVWLRQKDGWKHGLVWUDFWHURIDVNLQJIRUWZRILIWKVZLWKDSUHGLYLGHGUHFWDQJXODUVKDSH
GLYLGHGLQWRSLHFHV)LJXUH)RXUUHVSRQGHQWVIRXQGORRNLQJIRUWKLVHTXLYDOHQW
IUDFWLRQDFKDOOHQJH





Figure 4.34XHVWLRQ6KDGHWZRILIWKVRQDUHFWDQJOHSUHGLYLGHGLQWRSLHFHV

4XHVWLRQ)LJXUHFRORXULQJRQDSUHGLYLGHGDUHDUHSUHVHQWDWLRQZKHUHWKHSDUWV
ZHUHQRWDOOUHSUHVHQWHGLQWKHVDPHPDQQHUZDVSUREOHPDWLFIRUILYHRIUHVSRQGHQWV$OO
RIWKHRWKHULWHPVKDGDUDWHRIFRUUHFWQHVVRUEHWWHU





Figure 4.44XHVWLRQVKDGHWZRILIWKVRQDQDUHDPRGHO

7KLVUDLVHGFRQFHUQVDVWRZKHWKHUWKHDSSOLFDWLRQRIVXFKDWHVWZRXOGEHDWDOOLQVWUXFWLYH
,WZDVGHFLGHGEDVHGRQWKHGRXEWVUDLVHGWKURXJKWKLVSLORWVWXG\WKDWLQIXWXUHDQ
DEULGJHGYHUVLRQRIWKLVDVVHVVPHQWZRXOGEHXVHGDQGLWVHIILFDF\UHDVVHVVHG7KLV
DEULGJHGYHUVLRQZDVHPSOR\HGZLWKGroup 1*
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 Pre-Service Teachers – Pilot Study Group 2 (PS2). 

7RWULDOWKHXVHRIFRQFHSWPDSV&0DVDWRROWRGHWHUPLQHNQRZOHGJHRIUHSUHVHQWDWLRQV
RIIUDFWLRQV3LORW6WXG\*URXS36ZDVLQVWLWXWHG7KLVZDVDGLIIHUHQWJURXSRISUH
VHUYLFHWHDFKHUVLQWKHLUVL[WKZHHNRIOHFWXUHVDQGWXWRULDOVRIWKHLUVHFRQG\HDURIWUDLQLQJ
7KH\ZHUHDVNHGWRGHYHORSDFRQFHSWPDSWRVKRZZKDWWKH\NQHZDERXWIUDFWLRQV7KHVH
ZHUHWKHQFROOHFWHGLQRUGHUWRDQDO\VHWKHFRPSOH[LW\DQGFRQQHFWLRQVUHJDUGLQJIUDFWLRQV
WKDWWKHSUHVHUYLFHWHDFKHUVPLJKWGHPRQVWUDWH
 Concept Maps (CM). 

8VHGLQWKLVVWXG\DUHWKHGLIIHUHQWZULWWHQUHSUHVHQWDWLRQVRIIUDFWLRQVFRPPRQO\XVHG
LQVFKRROVDQGFXUULFXOXPGRFXPHQWVDVLGHQWLILHGE\WKLV5HVHDUFKHUVHH7DEOH
7KHVHDUHQRWQHFHVVDULO\FRQVWUXFWVSDUWZKROHTXRWLHQWPHDVXUHPHQWRSHUDWLRQRUUDWLR
DVGHVFULEHGE\RWKHUUHVHDUFKHUV.LHUHQEXWUDWKHUDUHUHSUHVHQWDWLRQVRIWKRVH
FRQVWUXFWV

7DEOH
Written representations of fractions 

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
$VFRXOGEHH[SHFWHGWKHVHFRQFHSWPDSVGLVSOD\HGDPDUNHGGLIIHUHQFHLQWKH
XQGHUVWDQGLQJVVKRZQE\SUHVHUYLFHWHDFKHUV2QHSUHVHUYLFHWHDFKHUPDGHOLQNVOLQNV
EHLQJOLQHVRIFRQQHFWLRQIURPWKHFHQWUDOµPDLQLGHD¶WRWKHVXERUGLQDWHKHDGLQJVDQG
LGHDVZKLOHDQRWKHUPDGHVL[7KHVHFRQQHFWLRQVGLGQRWDOOVKRZGLIIHUHQWFRQVWUXFWV
UHSUHVHQWDWLRQVEXWRIWHQZHUHDERXWRWKHULVVXHVUHODWHGWRIUDFWLRQV

6RPHSUHVHUYLFHWHDFKHUVZURWHDERXWJHQHUDOPDWKHPDWLFDONQRZOHGJHWKDWWKH\KDG
GHYHORSHGVXFKDVWKHSDUWZKROHFRQFHSWDQGVXELWLVLQJZKHUHDVRWKHUVLOOXVWUDWHGVRPH
VSHFLDOLVHGPDWKHPDWLFDONQRZOHGJHWKH\KDGGHYHORSHGIRUH[DPSOH³(TXLYDOHQW
IUDFWLRQVDUHIUDFWLRQVZKLFKHTXDOWKHVDPHKRZHYHUDUHFRQVWUXFWHGE\GLIIHUHQWSDUWV´

6RPHPHQWLRQRISHGDJRJLFDOLVVXHVZDVPDGHVXFKDV³)UDFWLRQVFDQEHWDXJKWWKURXJK
JDPHVDQGPDQLSXODWLYHV´DQG³'RQ¶WVWDUWZLWKDSL]]DPRGHO´DVZHOODVUHIHUHQFHVWR
PDWHULDOVVXFKDVSDWWHUQEORFNVZKLFKFRXOGEHHPSOR\HGLQWKHWHDFKLQJRIIUDFWLRQV
7KHUHZHUHVRPHDOOXVLRQVWRWKHYDULHW\RIUHSUHVHQWDWLRQVQHHGHGWRWHDFKIUDFWLRQV
,QWHUHVWLQJO\WKRXJKWKHPRVWFRPSOHWHVHWJLYHQZDVRQHZKLFKDUWLFXODWHGRQO\WKHOLQHDU
PRGHOVDUHDPRGHOVVHWVGHFLPDOVSHUFHQWDJHVDQGUDWLRVDQGQXPEHUOLQHVRXWRIWKH
SRVVLELOLWLHV6RPHSUHVHUYLFHWHDFKHUVFRQVWUXFWHGOLVWVRIVSHFLDOLVHGYRFDEXODU\
SDUWLFXODUWRIUDFWLRQVVXFKDVGHQRPLQDWRUDQGQXPHUDWRU$IHZRIWKHSUHVHUYLFH
WHDFKHUVPDGHUHIHUHQFHWRNQRZOHGJHRIWHDFKLQJDQGOHDUQLQJDQGUHIHUUHGWRVHTXHQFLQJ
WKHOHDUQLQJGHYHORSPHQWDOLVVXHVDQGWKHLQWURGXFWLRQRIVWUDWHJLHV,WVKRXOGEHQRWHGWKDW
DQXPEHURIWKHVWDWHPHQWVPDGHZKLFKZHUHLQWHQGHGWRVKRZXQGHUVWDQGLQJRIIUDFWLRQV
VXFKDV³WKHELJJHUWKHGHQRPLQDWRUWKHVPDOOHUWKHIUDFWLRQ´DFWXDOO\LOOXVWUDWHG
LQFRPSOHWHXQGHUVWDQGLQJVRUDWEHVWDQLPSUHFLVLRQRIGHILQLWLRQDVWKLVLVVRPHWKLQJWKDW
RQO\KROGVWUXHLQFHUWDLQFLUFXPVWDQFHVEXWQRWDOOIRUH[DPSOH!

*HQHUDOO\VSHDNLQJWKHVHFRQFHSWGLDJUDPVVKRZHGDYDULDWLRQLQWKHXQGHUVWDQGLQJVDQG
FRQQHFWLRQVH[SORUHGE\WKHSUHVHUYLFHWHDFKHUVDQGLQJHQHUDOZHUHQRWFRPSUHKHQVLYHLQ
GLVSOD\LQJHLWKHUDGHSWKRUEUHDGWKRINQRZOHGJH7KDWLVWRVD\WKDWWKHLQWHUSUHWDWLRQRI
ZKDWZDVUHTXLUHGIURPWKLVDFWLYLW\VHHPVWREHFRQIXVHG$VVXFKLWVXJJHVWHGWKDWLQ
RUGHUWRJDLQDPRUHFRQVLVWHQWYLHZRIIUDFWLRQDOXQGHUVWDQGLQJWKHFRQFHSWPDSVKRXOGEH
FRQVWUXFWHGDURXQGDIUDFWLRQDOQXPEHUVXFKDVWZRILIWKVDQGDTXHVWLRQVXFKDV³7HOOPH
HYHU\WKLQJ\RXNQRZDERXWWKLVQXPEHUDQGLWVGLIIHUHQWUHSUHVHQWDWLRQV´VKRXOGEHDVNHG
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
,WZDVIHOWWKDWWKLVPLJKWEHWWHUJXLGHWKHUHVSRQGHQWVWRVKRZLQJWKHLUNQRZOHGJHLQD
PRUHGLYHUVHZD\UDWKHUWKDQWKHPRUHµRSHQ¶ZRUGRIIUDFWLRQVZKLFKVHHPHGWR
REIXVFDWHZKDWZDVUHTXLUHG,WZDVWKHUHIRUHGHFLGHGWRXVHWKHFRQFHSWPDSVLQWKHVWXG\
SD\LQJFDUHIXODWWHQWLRQWRWKHLQLWLDOLQVWUXFWLRQVJLYHQWRWKHSDUWLFLSDQWVIRULWV
FRPSOHWLRQ

 Summary 

7KHSLORWVWXG\DOORZHGWKH5HVHDUFKHUWKHRSSRUWXQLW\WRPDNHVRPHQHFHVVDU\
UHILQHPHQWVWRWKHLQVWUXPHQWV'XHWRLWVOHQJWKDQGWKHIDFWWKDWVRPHRIWKHTXHVWLRQVGLG
QRWVHHPWREHLQVWUXFWLYHWKHHIILFDF\RIWKHIUDFWLRQNQRZOHGJHLQVWUXPHQW).$7ZDV
EURXJKWLQWRTXHVWLRQ/LNHZLVHFRQFHUQVZHUHUDLVHGDERXWWKHZRUGLQJXVHGWRDVNWKH
UHVSRQGHQWVWRSURGXFHDFRQFHSWPDSIRUWKHWRSLFRIIUDFWLRQV7KHSLORWVWXG\DOVR
KLJKOLJKWHGWRWKH5HVHDUFKHUWKHOHYHORIDQ[LHW\WKDWWKHWRSLFRIIUDFWLRQVFDQFDXVHVRPH
SHRSOH7KLVKHLJKWHQHGDZDUHQHVVRIVRPHSHRSOH¶VUHDFWLRQWRIUDFWLRQVZDVWDNHQLQWRWKH
PDLQVWXG\DQGLQIRUPHGWKHNLQGRIUKHWRULFDQGGLVFXVVLRQUHJDUGLQJIUDFWLRQVWKDWZDV
HQWHUHGLQWR

8QGHUWDNLQJWKHPDLQVWXG\ZLWKWZRJURXSVRSHUDWLQJXQGHUVOLJKWO\GLIIHUHQW
FLUFXPVWDQFHVUHTXLUHGFDUHIXOFRQVLGHUDWLRQDVWRZKHWKHUWKHWZRFRXOGEHFRPELQHGDQG
WKHLUUHVXOWVFRQVLGHUHGWRJHWKHU7KHIROORZLQJFKDSWHUZLOOH[SODLQWKHUDWLRQDOHIRU
FRPELQLQJWKHJURXSV
 
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
CHAPTER 5 
5 Rationale for Combining Group Results 

8QGHUWDNLQJWKHPDLQVWXG\ZLWKWZRJURXSVRSHUDWLQJXQGHUVOLJKWO\GLIIHUHQW
FLUFXPVWDQFHVUHTXLUHGFDUHIXOFRQVLGHUDWLRQDVWRZKHWKHUWKHWZRFRXOGEHFRPELQHGDQG
WKHLUUHVXOWVFRQVLGHUHGWRJHWKHU,QWKLVFKDSWHUWKHUDWLRQDOHIRUFRPELQLQJWKHJURXSVZLOO
EHH[SORUHG

 Comparison Between Group 1 and Group 2 

,QGHDOLQJZLWKERWK*DQGWKH*WKHIROORZLQJREVHUYDWLRQVDERXWWKHVLPLODULWLHVLQWKH
JURXSVZHUHPDGH%RWKJURXSV
x ZHUHIURP:HVWHUQ$XVWUDOLD
x ZHUHWHDFKLQJLQWKH,QGHSHQGHQWVFKRROV¶VHFWRU
x KDGJURXSPHPEHUVZKRFRPSOHWHGWKHLUWHDFKHUWUDLQLQJLQDYDULHW\RIORFDWLRQV
:HVWHUQ$XVWUDOLDRWKHUVWDWHVRI$XVWUDOLDRYHUVHDV
x ZRUNHGZLWKLQWKHFRQVWUDLQWVRIWKH:HVWHUQ$XVWUDOLDQ&XUULFXOXP)UDPHZRUN
x KDGWKHVDPHUHFRXUVHWRSURIHVVLRQDOOHDUQLQJH[SHULHQFHVRIIHUHGE\$,6:$
x ZHUHJLYHQSURIHVVLRQDOGHYHORSPHQWZKLFKGHDOWZLWKWKHVDPHFRQWHQWDQGZDVRI
WKHVDPHGXUDWLRQ
x KDGWKHVDPHIDFLOLWDWRUVIRUWKHVHVVLRQVDQG
x FRQVLVWHGRIPHPEHUVZKRYDULHGLQWHDFKLQJH[SHULHQFHDJHJHQGHU\HDUOHYHOV
WDXJKWFRQILGHQFHIRUWHDFKLQJPDWKHPDWLFVFRQILGHQFHIRUWHDFKLQJIUDFWLRQVDQG
0DWKHPDWLFDOFRQWHQWNQRZOHGJH

7KHSULPDU\GLIIHUHQFHVEHWZHHQWKHWZRJURXSVZHUH
x RQHJURXSZDVFRQVWLWXWHGIURPWHDFKHUVDWWKHVDPHVFKRRO*DQGRQHJURXSZDV
FRQVWLWXWHGE\WHDFKHUVIURPDYDULHW\RIVFKRROV*
x *¶VDWWHQGDQFHZDVGXHWRDSHUFHLYHGZKROHVFKRROQHHGWRLPSURYHLQWKHDUHDRI
IUDFWLRQV
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
x *ZDVDIIRUGHGWKHRSSRUWXQLW\WRKDYHWKH5HVHDUFKHUZRUNLQWKHLUFODVVURRPVLQ
EHWZHHQ3/VHVVLRQVZKLOHWKLVZDVQRWDYDLODEOHWR*DQG
x *¶V3/ZDVFRQGXFWHGLQLWLDOO\RYHURQHFRPSOHWHGD\DQGWKHQLQKRXUVHVVLRQV
*FRPSOHWHGWKHLU3/LQZKROHGD\VHVVLRQV

7KHVLPLODULWLHVOHDGWKH5HVHDUFKHUWRFRQVLGHUDPDOJDPDWLQJWKHJURXSVDQGWUHDWLQJWKHLU
UHVSRQVHVWRWKHSRVWLQWHUYHQWLRQDVVHVVPHQWVDVRQHJURXSUDWKHUWKDQDVWZR$
FRPSDULVRQRIWKHGDWDFROOHFWHGIURPWKHSUHLQWHUYHQWLRQDVVHVVPHQWWRROVXVHGZKLFK
ZHUHFRPPRQWRERWKJURXSVWKDWLVFRQFHSWPDSV&0%HOLHIVTXHVWLRQQDLUH7%0
DQG$WWLWXGHVTXHVWLRQQDLUH7$0ZDVXVHGWRFRQVLGHUWKHSRVVLELOLW\RIGRLQJVR

 Concept Maps

,QFRPSOHWLQJWKHFRQFHSWPDSWKHWHDFKHUVZHUHDZDUGHGDSRLQWIRUHDFKGLIIHUHQW
UHSUHVHQWDWLRQWKH\PHQWLRQHGIURPWKHUHSUHVHQWDWLRQVLGHQWLILHGE\WKH5HVHDUFKHU
7DEOH7KLVZDVVXPPHGIRUWKHJURXSDQGUHSUHVHQWHGDVDSHUFHQWDJH:KHQ*DQG
*ZHUHFRPSDUHG*KDGDPHDQRIWKHPHDQVRIDFURVVDOOWKHGLIIHUHQW
UHIHUHQFHVWRUHSUHVHQWDWLRQVIRUIUDFWLRQVZLWK*KDYLQJDPHDQRIWKHPHDQVRI
8VLQJD.UXVNDO:DOOLVWHVWWKHJURXSPHDQVZHUHQRWVLJQLILFDQWO\GLIIHUHQWS
)LJXUH


Figure 5.1 3HUFHQWDJHRIUHVSRQGHQWVZKRUHIHUUHGWRWKHUHSUHVHQWDWLRQLQWKHLUFRQFHSW
PDS
 
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
$VJURXSV*XVHGRXWRIWKHSRVVLEOHUHSUHVHQWDWLRQVDQG*XVHGRXWRIWKH
SRVVLEOHEXWQRWWKHVDPH7KHDUHDPRGHOZDVHPSOR\HGE\QHLWKHUJURXS5DWLR
IUDFWLRQVDVGLYLVLRQOHQJWK'6HWQXPEHUOLQHDQGDOJRULWKPVZHUHDOOXVHGE\OHVVWKDQ
RIWKHUHVSRQGHQWVLQ*DQGUDWLRIUDFWLRQVDVGLYLVLRQ'QXPEHUOLQHSHUFHQWDJH
DQGGHFLPDOIUDFWLRQVZHUHDOOXVHGE\OHVVWKDQRIWKHUHVSRQGHQWVLQ*%HWZHHQ*
DQG*WKHUHZDVDVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHLQWKHXVHRIWKHOHQJWK'
DOJRULWKPVDQGSHUFHQWDJHVDVUHSUHVHQWDWLRQV)LJXUH

7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 in total use 
of representations. 

 &RPSRVLWHRIUHSUHVHQWDWLRQV
&KL6TXDUH 
df 
$V\PS6LJ 
D.UXVNDO:DOOLV7HVW
E*URXSLQJ9DULDEOH*URXS

7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 use of 
particular representations. 


5DWLR
$V
'LYLVLRQ
(TXLY
)UDFWLRQV 5HJLRQ $UHD /HQJWK '
&KL6TXDUH       
GI       
$V\PS6LJ       


6HW
1R
OLQH 6\PERO $OJRULWKP 
'HF
)UDFWLRQ
&KL6TXDUH      
GI      
$V\PS6LJ      
D.UXVNDO:DOOLV7HVW
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 Teachers’ Beliefs About Mathematics Questionnaire (TBM). 

7KH7HDFKHUV¶EHOLHIVDERXWPDWKHPDWLFVTXHVWLRQQDLUH7%0$SSHQGL[ZDV
FRQVWUXFWHGXVLQJDWKUHHSRLQW/LNHUWVFDOHDQGWKHUHVSRQGHQWVZHUHDVNHGWRLQGLFDWHWKHLU
EHOLHIVDERXWVWDWHPHQWVUHJDUGLQJPDWKHPDWLFV

 
'LVDJUHH

8QGHFLGHG

$JUHH

6WDWHPHQW

  

Figure 5.2/LNHUWVFDOHXVHGWRDVVHVVEHOLHIVWRZDUGVPDWKHPDWLFVRIWKHUHVSRQGHQWV

*VWDUWHGLQWKLVVWXG\KROGLQJVOLJKWO\PRUHSRVLWLYHEHOLHIVUHJDUGLQJPDWKHPDWLFV:KHQ
HPSOR\LQJWKH.UXVNDO:DOOLVWHVWWKHPHDQSHUFHQWSRVLWLYHUHVSRQVHIRU*ZDV
VLJQLILFDQWO\GLIIHUHQWIURP*S+RZHYHUIRUDOOEXWWKUHHRIWKHVHLWHPV
DQGWKHGLIIHUHQFHVEHWZHHQ*DQG*UHVSRQVHVZHUHRUOHVV

7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 beliefs 

 7RWDO%HOLHIV
&KL6TXDUH 
df 
$V\PS6LJ 
D.UXVNDO:DOOLV7HVW
E*URXSLQJ9DULDEOH*URXS

6WDWHPHQW³%HLQJDEOHWRPHPRULVHIDFWVLVFULWLFDOLQPDWKHPDWLFVOHDUQLQJ´ZDVWKH
VWDWHPHQWZLWKWKHELJJHVWGLVSDULW\ZLWKDGLIIHUHQFHIROORZHGE\6WDWHPHQW
³7HDFKHUVRUWKHWH[WERRN±QRWWKHVWXGHQW±DUHWKHDXWKRULWLHVIRUZKDWLVULJKWRUZURQJ´
ZLWK7KHWKLUGODUJHVWGLIIHUHQFHRIZDVVHHQLQ6WDWHPHQW³0DWKHPDWLFV
LVFRPSXWDWLRQ´$OORWKHUVWDWHPHQWVZHUHEHORZGLIIHUHQFH2IWKHVH6WDWHPHQW
DQGSURYHGWREHVWDWLVWLFDOO\VLJQLILFDQWO\GLIIHUHQW7DEOHEXW6WDWHPHQWGLGQRW


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7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 particular 
beliefs 

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
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  
GI        
$V\PS6LJ        


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
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
&KL6TXDUH        
GI        
$V\PS6LJ        
D.UXVNDO:DOOLV7HVW
E*URXSLQJ9DULDEOH*URXS
 Attitudes Towards Mathematics Questionnaires (TAM). 

7KH7HDFKHUV¶$WWLWXGHWRZDUGV0DWKHPDWLFV7$0TXHVWLRQQDLUHZDVFRQVWUXFWHGVRDVWR
SURYLGHVWDWHPHQWVWRZKLFKWKHSDUWLFLSDQWVFRXOGUHVSRQG7KHUHVSRQVHVUDQJHGIURP
µ'HILQLWHO\IDOVH¶WRµ'HILQLWHO\WUXH¶DQGDOORZHGWKHUHVSRQGHQWVHLJKWSRVVLEOHUHVSRQVHV
)LJXUH$QLQWKSRVVLELOLW\ZDVµ1RWDSSOLFDEOHWRPH¶ZKLFKQRQHRIWKHUHVSRQGHQWV
FKRVHWRHPSOR\
 'HILQLWHO\)DOVH
)DOVH
0RVWO\)DOVH
0RUH)DOVH7KDQ
7UXH
0RUH7UXH7KDQ
)DOVH
0RVWO\7UXH
7UXH
'HILQLWHO\7UXH
1RWDSSOLFDEOHWR
PH
6WDWHPHQW         

Figure 5.3/LNHUW6FDOHXVHGWRDVVHVVDWWLWXGHVWRZDUGVPDWKHPDWLFVRIWKHUHVSRQGHQWV

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7HQRIWKHVWDWHPHQWV6WDWHPHQWVDQG±VHH$SSHQGL[
ZHUHFRQVLGHUHGWREHSRVLWLYHE\WKLV5HVHDUFKHUDVWKH\VKRZHGDWWLWXGHVZKLFKZHUH
HIILFDFLRXVLQPDWKHPDWLFVWHDFKLQJIRUH[DPSOH³6WDWHPHQW,JHQHUDOO\IHHOVHFXUH
DERXWWKHWHDFKLQJRIIUDFWLRQV´)RUWKHVHLWHPVDµGHILQLWHO\WUXH¶UHVSRQVHZDVJLYHQD
VFRUHRIDQGDµ'HILQLWHO\IDOVH¶UHVSRQVHZDVJLYHQDVFRUHRI7KDWLVWKHKLJKHUVFRUH
UHIOHFWHGDPRUHSRVLWLYHUHVSRQVH

7HQRIWKHVWDWHPHQWV6WDWHPHQWVDQG±VHH$SSHQGL[
ZHUHFRQVLGHUHGWREHQHJDWLYHE\WKLV5HVHDUFKHUDVWKH\VKRZHGDWWLWXGHVZKLFKZHUHQRW
HIILFDFLRXVLQPDWKHPDWLFVWHDFKLQJIRUH[DPSOH³6WDWHPHQW0DWKHPDWLFVPDNHVPH
IHHOLQDGHTXDWH´)RUWKHVHLWHPVDµGHILQLWHO\WUXH¶UHVSRQVHZDVJLYHQDVFRUHRIDQGD
µ'HILQLWHO\IDOVH¶UHVSRQVHZDVJLYHQDVFRUHRI$VEHIRUHWKHKLJKHUVFRUHUHIOHFWHGD
PRUHSRVLWLYHUHVSRQVH

*VWDUWHGWKLVVWXG\KROGLQJVOLJKWO\PRUHSRVLWLYHDWWLWXGHVWRZDUGVPDWKHPDWLFV7KLV
GLIIHUHQFHEHWZHHQWKHPHDQVFRUHVIRU*DQG*GLGQRWSURGXFHD
VWDWLVWLFDOGLIIHUHQFHSXVLQJD.UXVNDO:DOOLVWHVW

7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 attitudes 

 7RWDO
$WWLWXGHV
&KL6TXDUH 
df 
$V\PS6LJ 
D.UXVNDO:DOOLV7HVW
E*URXSLQJ9DULDEOH*URXS

7KH.UXVNDO:DOOLVWHVWVKRZHGQRHYLGHQFHRIDVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHSDLUHG
PHDQVIRUWKHLWHPQXPEHUV7DEOH



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7DEOH
Kruskal-Wallis Test of statistical significance of difference between G1 and G2 particular 
attitudes 

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D.UXVNDO:DOOLV7HVW
E*URXSLQJ9DULDEOH*URXS

 Pedagogical Content Knowledge Situations (PCKS).

7DEOHGLVSOD\VWKHSHUFHQWDJHVRIZKDWWKLV5HVHDUFKHUGHILQHGDVSRVLWLYHUHVSRQVHVWR
WKH3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.65HVSRQVHVZHUHFRQVLGHUHGWREH
SRVLWLYHLIWKH\GHVFULEHGWKHOLQNEHWZHHQWKHNQRZOHGJHEDVHVRIFRQWHQWERWKWKH
VXEVWDQWLYHDQGV\QWDFWLFVWUXFWXUHVRIDGLVFLSOLQHDQGRISHGDJRJ\:KHQDSSO\LQJWKH
.UXVNDO:DOOLVWHVWWKHRYHUDOOPHDQVFRUHVIRU*DQG*ZHUHQRW
VWDWLVWLFDOO\GLIIHUHQWS
 
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
7DEOH
Comparison between G1 and G2 of percentages of positive responses to Pedagogical 
Content Knowledge Situations (PCKS) 

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7DEOH
Kruskal-Wallis Test of statistical significance of positive responses to Pedagogical Content 
Knowledge Situations (PCKS) 
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 Summary 

7KHUHZHUHGHPRJUDSKLFVLPLODULWLHVEHWZHHQWKHWZRJURXSVWKDWSDUWLFLSDWHGLQWKH
SURIHVVLRQDOOHDUQLQJ$QDO\VLVRIWKHGDWDIURPERWK*DQGWKH*UHYHDOHGWKHUHZDVQR
VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHZLWKUHJDUGVWRWKHUHSUHVHQWDWLRQVSURYLGHGWKURXJKD
FRQFHSWPDSV&0WKHLUUHVSRQVHVWRWKHDWWLWXGHVTXHVWLRQQDLUH7$0RUWKHUHVSRQVHV
WRWKH3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.67KHUHZDVDVLJQLILFDQWEXWVWLOO
UHODWLYHO\VPDOOVWDWLVWLFDOGLIIHUHQFHLQWKHUHVSRQVHWRWKHEHOLHIVVFDOH7%07KHUHIRUH
WKHUHGLGQRWVHHPWREHVXIILFLHQWUHDVRQWRSURKLELWDPDOJDPDWLQJWKHJURXSVDQGWKHQ
WUHDWLQJWKHLUUHVSRQVHVWRWKHSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQDVVHVVPHQWVDVRQH
JURXSUDWKHUWKDQWZR,WZDVKRZHYHULPSRUWDQWWRUHPDLQFRJQLVDQWRIWKHSRVVLEOH
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
GLIIHUHQFHVEHWZHHQWKHWZRJURXSVZKLFKPLJKWEHRILQWHUHVWJLYHQWKHGLIIHUHQFHVLQWKH
ZD\VLQZKLFKWKH3/ZDVLPSOHPHQWHGLQWKHJURXSV

,QVHDUFKLQJWKHDYDLODEOHOLWHUDWXUHWKHUHZDVDQDOPRVWXQHTXLYRFDOVXSSRUWIRUWKHQRWLRQ
WKDWIUDFWLRQVZHUHDQLPSRUWDQWWRSLFLQPDWKHPDWLFVZKLFKGHVHUYHVIRFXVVHGDWWHQWLRQ
%RRWK	1HZWRQ%URZQ	4XLQQ&KLQQDSSDQ1XQHV	%U\DQW
:X2ILQWHUHVWWRWKH5HVHDUFKHUZDVLIWHDFKHUV¶UHJDUGIRUWKHLPSRUWDQFHRI
WKHWHDFKLQJDQGOHDUQLQJRIIUDFWLRQVPDWFKHGWKDWRIWKHOLWHUDWXUH)XUWKHUEHFDXVHWKH
WHDFKHUVZHUHQRWDXWRQRPRXVWKH\ZRUNZLWKLQSDUDPHWHUVVHWE\WKHLUVFKRROVDQGWKH
FXUULFXOXPGRFXPHQWVWKHWHDFKHUVZHUHDVNHGWKHLUSHUFHSWLRQVUHJDUGLQJWKHVWDWXVRI
IUDFWLRQVDVH[SUHVVHGE\WKHLUVFKRROVDQGWKHSUHYDLOLQJFXUULFXOXPGRFXPHQWV7KLVLV
H[SORUHGLQWKHQH[WFKDSWHU
 
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
CHAPTER 6 
6 The Current Status of Teaching Fractions in Middle and Upper 
Primary School Classrooms in Western Australia. 

7KLVVWXG\ZDVSUHGLFDWHGRQWKHVXSSRVLWLRQWKDWDQ\WHDFKHUVZKRDWWHQGHGWKH
SURIHVVLRQDOOHDUQLQJZRXOGEHUHDVRQDEO\UHSUHVHQWDWLYHRIWKHJHQHUDOWHDFKLQJSRSXODWLRQ
LQ:HVWHUQ$XVWUDOLD:KHQFRPSDUHGZLWKUHVHDUFKIURPRWKHUVWXGLHVQRQHRIWKH
GHPRJUDSKLFGDWDQRUDQ\RIWKHFRQVHTXHQWUHVXOWVIURPWKHXVHRIWKHLQVWUXPHQWV
HPSOR\HGZLWKWKHSDUWLFLSDQWVVXJJHVWHGWKDWWKLVZDVQRWDUHDVRQDEOHDVVXPSWLRQ

,WZDVGHHPHGYDOXDEOHE\WKH5HVHDUFKHUWRWU\WRDVFHUWDLQWKHVWDWXVRIIUDFWLRQVLQWKH
FODVVURRPVDQGVFKRROVRIWKHSDUWLFLSDQWV7KLVZDVDSSURDFKHGE\VWXG\LQJWKH
SDUWLFLSDQWV¶FRQILGHQFHDQGWKHSHUFHLYHGDELOLW\IRUWHDFKLQJIUDFWLRQVDQGWKHLUEHOLHILQ
WKHLPSRUWDQFHRIIUDFWLRQVLQWKHFXUULFXOXPDWDSHUVRQDOVFKRRODQGFXUULFXOXPOHYHO
)XUWKHUWKHFRQWHQWNQRZOHGJHGLVSOD\HGE\WKHUHVSRQGHQWVZDVDOVRDVVHVVHG,WZDV
DVVXPHGWKDWLIDWRSLFVXFKDVIUDFWLRQVKDGOLWWOHVWDWXVLQFRPSDULVRQWRRWKHUDUHDVRI
PDWKHPDWLFVWKHQWKHQDWXUHRIDFURZGHGFXUULFXOXPZRXOGVHHLWJDUQHUOHVVWLPHDQG
DWWHQWLRQDQGWKHUHIRUHEHUHOHJDWHGWRDPLQRUDQGXQLPSRUWDQWSDUWRIWKHFXUULFXOXP
)XUWKHUE\DVNLQJIRULQIRUPDWLRQZKLFKLQYLWHGWKHSDUWLFLSDQWVWRFRPSDUHWKHLUSRVLWLRQ
DWWKHFRPPHQFHPHQWRIWKHSURIHVVLRQDOOHDUQLQJ3/DQGLWVHQGLQJVRPHFRQFOXVLRQV
PLJKWEHPDGHDVWRZKHWKHURUQRWWKH3/KDGDQ\SRVLWLYHHIIHFW&RPELQHGZLWK
LQIRUPDWLRQUHJDUGLQJWKHFRQWHQWNQRZOHGJHRIWKHWHDFKHUVLQWKHVWXG\WKLVPLJKWWKHQ
DOORZIRUVXEVHTXHQWJHQHUDOLVDWLRQVZKLFKFRXOGEHHPSOR\HGIRUWKHZLGHUVFKRRO
SRSXODWLRQ

$VLWVHHPHGYHU\VXLWDEOHIRUWKHSXUSRVHRIDVFHUWDLQLQJWKHVWDWXVRIIUDFWLRQVDVHPL
VWUXFWXUHGLQWHUYLHZZDVHPSOR\HG,WVKRXOGEHQRWHGWKDWGXHWRWKHVHPLVWUXFWXUHG
QDWXUHRIWKHLQWHUYLHZDQGWKHGLUHFWLRQWKDWVRPHRIWKHLQWHUYLHZVWRRNVRPHTXHVWLRQV
ZHUHQRWUHVSRQGHGWRE\WKHSDUWLFLSDQWVRUZHUHUHVSRQGHGWRLQDPDQQHUWKDWGHILHG
FRGLQJGXHWRDPELJXLW\7KLVPHDQVWKDWWKHUHVXOWVIURPWKHVWDWLVWLFVGRQRWDOZD\VUHIHU
WRH[DFWO\WKHVDPHVDPSOHVL]H
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
,QRUGHUWRFROOHFWGDWDWKHWKUHHLQWHUYLHZHUVZHUHVXSSOLHGZLWKDOLVWRITXHVWLRQVDQG
EULHIHGDERXWWKHSURWRFROVIRUDVNLQJWKHTXHVWLRQV7KHTXHVWLRQVWKHPVHOYHVZHUH
JURXSHGXQGHUWKHKHDGLQJVRIWKHRULJLQDOUHVHDUFKTXHVWLRQV4XHVWLRQVRQHWRILYHZHUH
LQWHQGHGWRDQVZHU5HVHDUFKTXHVWLRQ³:KDWLVWKHFXUUHQWVWDWXVRIWHDFKLQJIUDFWLRQVLQ
PLGGOHDQGXSSHUSULPDU\VFKRROFODVVURRPVLQ:HVWHUQ$XVWUDOLD"´

 Respondents’ Confidence in Teaching Fractions 

7KHWHDFKHUVZHUHDVNHGWRUDWHWKHLUFRQILGHQFHIRUWHDFKLQJIUDFWLRQVDQGJLYHDUDWLQJRQ
DSRLQWVFDOH6RPHRIWKHUHVSRQGHQWVGLGQRWRIIHUDQXPHULFDOVFRUH,QUHFRUGLQJWKH
UHVSRQVHVIRUDSDUWLFLSDQWV¶OHYHORIFRQILGHQFHWKHUHVSRQVHVWKDWZHUHQRQQXPHULFDOLQ
QDWXUHZHUHJLYHQDFRQVHUYDWLYHQXPHULFDOYDOXHPLQLPDO DYHUDJHDQGIDLU SUHWW\
JRRG DQGKLJKHUDQGEHWWHUDUHRQHPRUHWKDQWKHSUHLQWHUYHQWLRQVFRUH

8VLQJWKH:LOFR[RQ6LJQHG5DQNV7HVWWKHWZRVHWVRIGDWDZHUHFRPSDUHGWRGHWHUPLQHLI
WKHUHZDVDQ\VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHP)RUWKHSUHLQWHUYHQWLRQ
UHVXOWVS DQGIRUWKHSRVWLQWHUYHQWLRQUHVXOWVS WKHUHZDVQRVLJQLILFDQW
VWDWLVWLFDOGLIIHUHQFHEHWZHHQWKRVHZKRJDYHDQXPHULFDOVFRUHDQGWKRVHIRUZKRPDVFRUH
ZDVDVFULEHG7KHUHIRUHWKLV5HVHDUFKHUIHOWFRPIRUWDEOHLQDVFULELQJVFRUHVWRQRQ
QXPHULFDOUHVSRQVHVWRTXHVWLRQVVRDVWRHQVXUHDOOUHVSRQGHQWVZHUHUHSUHVHQWHGLQWKH
GDWD

8VLQJWKHGDWDZKLFKLQFOXGHGDOOSDUWLFLSDQWVDSSOLFDWLRQRIWKH:LOFR[RQ6LJQHG5DQNV
7HVWGLVSOD\HGDKLJKO\VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHSUHDQGSRVWLQWHUYHQWLRQVFRUHV
LQWKHPHDVXUHVRIFRQILGHQFHS 

:KHQWKHSDUWLFLSDQWVZHUHDVNHGWKHTXHVWLRQV³$WWKHRXWVHWRIWKLV3/KRZZRXOG\RX
KDYHUDWHG\RXUFRQILGHQFHLQWHDFKLQJIUDFWLRQVDQGKRZZRXOG\RXQRZUDWH\RXU
FRQILGHQFHWRWHDFKIUDFWLRQV"´6HPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQDSDUWIURP*5
ZKRRIIHUHGQRUHVSRQVHWRWKLVTXHVWLRQWKHUHVSRQGHQWVXQDQLPRXVO\UHSRUWHGWKDWWKH\
WKRXJKWWKDWWKHLUFRQILGHQFHLQWHDFKLQJIUDFWLRQVKDGEHHQUDLVHG$OWKRXJKWKHLQWHQWLRQ
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
ZDVWRKDYHWKHSDUWLFLSDQWVTXDQWLI\WKHLUVWDWHPHQWRQDRQHWRVFDOHIRXUUHVSRQGHQWV
*5*5*5*5FKRVHQRWWRDSSO\DQXPEHUUDQNLQJLQVWHDGXVLQJ
SHUVRQDOSKUDVHVWRGHVFULEHWKHLUSUHLQWHUYHQWLRQFRQILGHQFHLQWHDFKLQJIUDFWLRQVIRU
H[DPSOHIDLUPLQLPDODYHUDJHDQGSUHWW\JRRG6LPLODUO\LQWKHLUUHVSRQVHWRUDWLQJWKH
LPSURYHPHQWLQWKHLUFRQILGHQFHWKH\HPSOR\HGZRUGVVXFKDVEHWWHUDQGKLJKHU

7KUHHUHVSRQGHQWV*5*5DQG*5JDYHDQXPHULFDOYDOXHWRWKHLUSUH
LQWHUYHQWLRQFRQILGHQFHLQWHDFKLQJIUDFWLRQVDQGWKHQJDYHDQRQQXPHULFDOZRUGHG
DQVZHUVXFKDVEHWWHURUKLJKHULQUHVSRQVHWRWKHLUFRQILGHQFHSRVWLQWHUYHQWLRQ:KHQ
QRQQXPHULFDOUHVSRQVHVZHUHJLYHQDFRQVHUYDWLYHQXPHULFDOUHVSRQVHDPHDQUDWLQJ
LPSURYHPHQWRIZDVGHWHUPLQHG)LJXUH



Figure 6.1&RQILGHQFHLQWHDFKLQJIUDFWLRQVSUHDQGSRVWLQWHUYHQWLRQUHVSRQVHVZLWK
QXPHULFDOYDOXHVDVFULEHGIRUDOOUHVSRQGHQWV
 
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
2QHFRPPHQWIURP*5ZDV
,ZRXOGVD\WKDWDWWKHVWDUWLWZDVSUREDEO\FRQILGHQFHZDVNLQGRI
DYHUDJH,NQRZKRZWRGRIUDFWLRQV,¶YHGRQHLWLQVFKRRO,¶YHGRQHLWLQ
PDWKVDWXQLYHUVLW\,ZRXOGVD\DIWHUWKH3'VHVVLRQVP\FRQILGHQFHLV
DFWXDOO\TXLWHDORWEHWWHUEHFDXVH,NQRZGLIIHUHQWZD\VWRWHDFKIUDFWLRQV
DQGWKHUHDUHGLIIHUHQWVWUDWHJLHVWKDW,FDQQRZWU\WRLQFRUSRUDWHDQGSXW
LQWRWKHNLGVWRWU\WRJHWWKHPWRZRUNRXWKRZWRZRUNRXWIUDFWLRQV

7KLVVXJJHVWVWKDWIURPDSXUHO\SUHLQWHUYHQWLRQNQRZOHGJHRIFRQWHQWYLHZSRLQW³,NQRZ
KRZWRGRIUDFWLRQV,¶YHGRQHLWLQVFKRRO,¶YHGRQHLWLQPDWKVDWXQLYHUVLW\´WKLV
UHVSRQGHQWZDVDWWKHSRVWLQWHUYHQWLRQSKDVHPRUHIRFXVHGRQWKHSHGDJRJ\DQGKDG
GHYHORSHGKLVKHU3&.3HGDJRJLFDO&RQWHQW.QRZOHGJH7KLVGHYHORSPHQWRI3&.ZDV
HFKRHGLQWKHVWDWHPHQWE\*5ZKRUHSRUWHG
1RWYHU\FRQILGHQWEXWDIWHUGRLQJWKLVSURIHVVLRQDOGHYHORSPHQWMXVWDOOWKH
H[DPSOHVDQGWKHZD\WKH\XVHFRQFUHWHPDWHULDOVKDVKHOSHGPHH[SODLQWKH
GLIIHUHQWFRQFHSWVRIIUDFWLRQVWRFKLOGUHQ

,QVSHDNLQJDERXWKHUFRQILGHQFHUHVSRQGHQW*5ZDVUHIOHFWLYHDERXWKHUSUDFWLFH
,WKLQNLW¶VDELWRIXSDQGGRZQIRUPHEHFDXVH,IHHOOLNH,DPJRLQJD
VWHSIRUZDUGEXWDOVROLNH,DPJRLQJOLNHDVWHSEDFNEHFDXVH,DP
WKLQNLQJRK,KDYHQ¶WFRYHUHGWKLVSURSHUO\DQG,DPWKLQNLQJ,WKLQN,
VKRXOGJREDFNDQGUHYLVLWWKDWDJDLQEHFDXVH,GRQ¶WWKLQN,WDXJKWWKDW
FRUUHFWO\WKHILUVWZD\DQGDIWHUFRPLQJKHUHLW¶VOLNHRRRRK

.H\)LQGLQJ7KHUHZDVDVWDWLVWLFDOO\VLJQLILFDQWSRVLWLYHGLIIHUHQFHLQSUHLQWHUYHQWLRQ
DQGSRVWLQWHUYHQWLRQPHDQVRIWKHSDUWLFLSDQWVLQUHJDUGVWRWKHLUFRQILGHQFHLQWHDFKLQJ
IUDFWLRQV
 
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
 Perceived Ability to Teach Fractions 

7KHWHDFKHUVZHUHDVNHGWRUDWHWKHLUDELOLW\WRWHDFKIUDFWLRQRQDSRLQWVFDOH6RPH
UHVSRQGHQWVGLGQRWRIIHUDQXPHULFDOVFRUH,QUHFRUGLQJDSDUWLFLSDQW¶VSHUFHLYHGDELOLW\
WKHUHVSRQVHVWKDWZHUHQRQQXPHULFDOLQQDWXUHZHUHJLYHQDFRQVHUYDWLYHQXPHULFDOYDOXH
DYHUDJH JRRG SUHWW\JRRG DQGKLJKHUDQGEHWWHUEHLQJRQHPRUHWKDQWKHSUH
LQWHUYHQWLRQVFRUH8VLQJWKH:LOFR[RQ6LJQHG5DQNV7HVWWKHWZRVHWVRIGDWDZHUH
FRPSDUHGWRGHWHUPLQHLIWKHUHZDVDQ\VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHP
)RUWKHSUHLQWHUYHQWLRQUHVXOWVS DQGIRUWKHSRVWLQWHUYHQWLRQUHVXOWVS 
WKHUHZDVQRVLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHEHWZHHQWKRVHZKRJDYHDQXPHULFDOVFRUH
DQGWKRVHIRUZKRPWKHVFRUHZDVDVFULEHG7KHUHIRUHWKLV5HVHDUFKHUIHOWFRPIRUWDEOHLQ
DVFULELQJVFRUHVWRQRQQXPHULFDOUHVSRQVHVWRTXHVWLRQVWRHQVXUHDOOUHVSRQGHQWVZHUH
UHSUHVHQWHGLQWKHGDWD

8VLQJWKHGDWDZKLFKLQFOXGHGDOOSDUWLFLSDQWVDSSOLFDWLRQRIWKH:LOFR[RQ6LJQHG5DQNV
7HVWDJDLQGLVSOD\HGDKLJKO\VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHSUHDQGSRVWLQWHUYHQWLRQ
VFRUHVLQWKHPHDVXUHVRISHUFHLYHGDELOLW\S 

:KHQWKHSDUWLFLSDQWVZHUHDVNHGWRUHVSRQGWRWKHTXHVWLRQ³$WWKHRXWVHWRIWKLV3/KRZ
ZRXOG\RXKDYHUDWHG\RXUDELOLW\WRWHDFKIUDFWLRQVDQGKRZZRXOG\RXQRZUDWH\RXU
DELOLW\WRWHDFKIUDFWLRQV"´6HPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQWKHXQDQLPRXVUHVSRQVH
ZDVWKDWWKHUHKDGEHHQDQLPSURYHPHQWLQWKHLUDELOLW\WRWHDFKIUDFWLRQVVLQFHWKH
FRPPHQFHPHQWRIWKH3/7KLVZDVFRQVLVWHQWZLWKWKHUHVSRQVHLQWKHSUHYLRXVTXHVWLRQ
UHJDUGLQJFRQILGHQFH$JDLQDOWKRXJKDVNHGWRTXDQWLI\WKHLUVWDWHPHQWRQDRQHWR
VFDOHWKUHHUHVSRQGHQWV*5*5*5FKRVHQRWWRDSSO\DQXPEHUEXWXVHG
SKUDVHVWRGHVFULEHWKHLUSUHLQWHUYHQWLRQDELOLW\WRWHDFKIUDFWLRQV7KH\HPSOR\HGZRUGV
DQGSKUDVHVVXFKDVSUHWW\JRRGJRRGDQGDEOH7KHVHUHVSRQGHQWVDOVRXVHGZRUGVDQG
SKUDVHVVXFKDVEHWWHUDQGKLJKHULQUHVSRQVHWRKRZWKH\DVVHVVHGWKHLUDELOLW\WRWHDFK
IUDFWLRQDIWHUWKHSURIHVVLRQDOOHDUQLQJ

)RXUUHVSRQGHQWV*5*5*5*5JDYHDQXPHULFDOYDOXHWRWKHLUSUH
LQWHUYHQWLRQDELOLW\WRWHDFKIUDFWLRQVDQGWKHQJDYHDQRQQXPHULFDODQVZHURIEHWWHURU
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
KLJKHULQUHVSRQVHWRWKHLUDELOLW\SRVWLQWHUYHQWLRQ:KHQQRQQXPHULFDOUHVSRQVHVZHUH
JLYHQDFRQVHUYDWLYHQXPHULFDOUHVSRQVHDPHDQUDWLQJLPSURYHPHQWRIZDV
GHWHUPLQHG)LJXUH

Figure 6.23HUFHLYHGDELOLW\LQWHDFKLQJIUDFWLRQVSUHDQGSRVWLQWHUYHQWLRQUHVSRQVHVZLWK
QXPHULFDOYDOXHVDVFULEHGIRUDOOUHVSRQGHQWV

*5VXJJHVWVWKDWWKHDELOLW\WRWHDFKLVFORVHO\OLQNHGZLWKWKHUHVRXUFHVDYDLODEOHWKDW
LVWKDWDWHDFKHUQHHGVWKHUHVRXUFHVDQGWKHQFDQFRQVWUXFWWKHOHDUQLQJUDWKHUWKDQ
FRQVWUXFWLQJWKHOHDUQLQJDQGWKHQDSSO\LQJUHVRXUFHVWRHQKDQFHWKDWOHDUQLQJ
,WKLQNZHDUHDOODEOHWRGRWKLQJVLW¶VMXVWZKHWKHURUQRWZHILQGJRRG
UHVRXUFHVVR,WKLQNWKHUHVRXUFHVZH¶YHJRWKDVPDGHXVPRUHDEOHDQG
WKHUHVRXUFHVWKHGLIIHUHQWDFWLYLWLHVZH¶YHGRQHKDVJLYHQXVWKHDELOLW\
WRWHDFKIUDFWLRQVLQGLIIHUHQWZD\VWKDWZLOOWDUJHWGLIIHUHQWOHDUQLQJVW\OHV
VRWKDW¶VSUREDEO\«

7KLVGHSHQGHQFHRQUHVRXUFHVFRXOGEHVHHQDVFRQFHUQLQJ7KHUHVHDUFKVWDWHVWKDW
WHDFKHUVDUHUHOLDQWRQWH[WERRNVDVWKHLUSULPDU\UHVRXUFH6KLHOG:DWW
-RKDQVVRQDQG\HWWKHUHLVGRXEWUHJDUGLQJWKHHIILFDF\RIWH[WERRNV=HYHQEHUJHQ
'ROH	:ULJKW7KLVWKHQFRXOGFRQWULEXWHWRZKDW+DEHUPDQFDOOVD
SHGDJRJ\RISRYHUW\
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
*5VWDWHG
.QRZLQJZKDW,NQRZQRZP\DELOLW\ZRXOGKDYHEHHQYHU\ORZ
EHFDXVH,GLGQ¶WHYHQNQRZWKDW,GLGQ¶WNQRZVWXIIVRWKDWPHDQVLW
ZRXOGKDYHEHHQYHU\ORZDJDLQ

7KLVUHVSRQGHQWUDLVHVDQLPSRUWDQWFRQVLGHUDWLRQZKLFKVSHDNVGLUHFWO\WRWKHEHOLHIVDQG
DWWLWXGHVTXHVWLRQQDLUHVWKDWWKHUHVSRQGHQWVDQVZHUHGDWERWKWKHFRPPHQFHPHQWDQGWKH
FRQFOXVLRQRIWKHLQWHUYHQWLRQ$VNLQJSHRSOHDERXWWKHLUEHOLHIVDQGDWWLWXGHVSULRUWRDQ\
LQSXWPD\UHVXOWLQVNHZHGUHVXOWVDVWKH\FDQRQO\DQVZHUIURPDSRVLWLRQRIZKDWWKH\
SHUFHLYHWKHLUXQGHUVWDQGLQJWREHDWWKDWWLPH2QHRIWKHDGYDQWDJHVGLVDGYDQWDJHV
GHSHQGLQJRQDSRLQWRIYLHZDQGWKHSXUSRVHRISURIHVVLRQDOOHDUQLQJFDQEHWKDWLWFDQ
LOOXVWUDWHXQGHUVWDQGLQJVQRWEHIRUHFRQVLGHUHG7KHUHIRUHDSDUWLFLSDQWFDQOHDYHD3/
IHHOLQJOHVVFRQILGHQWRUDWOHDVWTXHVWLRQLQJWKHLUEHOLHIVDQGDWWLWXGHVPRUHWKDQZKHQ
WKH\HQWHUHGLW


Figure 6.3&RPSDULVRQRIUHVSRQGHQWVRIIHULQJQXPHULFDOYDOXHVRQO\SUHLQWHUYHQWLRQ
VFRUHVIRUFRQILGHQFHDQGSHUFHLYHGDELOLW\LQWHDFKLQJIUDFWLRQV
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
,IRQHORRVHO\HTXDWHVWKHFRQILGHQFHDQGDELOLW\VFRUHVLWLVLQWHUHVWLQJWRQRWHWKDW)LJXUH
UHYHDOVWKDWWZRRIWKHUHVSRQGHQWV*5DQG*5LQGLFDWHGWKHLUDELOLW\WRWHDFK
IUDFWLRQVZDVJUHDWHUWKDQWKHLUFRQILGHQFHLQGRLQJVRDQGWKUHHUHVSRQGHQWV*5*
5DQG*5LQGLFDWHGWKDWWKHLUFRQILGHQFHIRUWHDFKLQJIUDFWLRQVZDVJUHDWHUWKDQ
WKHLUSHUFHLYHGDELOLW\7KLV5HVHDUFKHUZRXOGKDYHWKRXJKWWKDWTXHVWLRQVRIFRQILGHQFHLQ
WHDFKLQJIUDFWLRQVDQGWKHQWKHDELOLW\WRGRVRZRXOGEHVRLQH[WULFDEO\OLQNHGDVWR
JHQHUDWHHYHQO\VFRUHGUHVSRQVHVDVZDVWKHFDVHZLWKWKHRWKHUQLQHWHDFKHUV7KHUHDUHQR
VXSSRUWLQJVWDWHPHQWVPDGHLQWKHDXGLRWDSHGVHPLVWUXFWXUHGLQWHUYLHZVWRH[SODLQWKH
GLVSDULW\LQWKHVFRUHV

Figure 6.4&RPSDULVRQRIUHVSRQGHQWVRIIHULQJQXPHULFDOYDOXHVRQO\SRVWLQWHUYHQWLRQ
VFRUHVIRUFRQILGHQFHDQGSHUFHLYHGDELOLW\LQWHDFKLQJIUDFWLRQV

)LJXUHUHYHDOVWKDWWKUHHRIWKHUHVSRQGHQWV*5*5DQG*5LQGLFDWHG
WKDWSRVWLQWHUYHQWLRQWKHLUDELOLW\WRWHDFKIUDFWLRQVZDVJUHDWHUWKDQWKHLUFRQILGHQFHLQ
WHDFKLQJIUDFWLRQVDQGWKUHHUHVSRQGHQWV*5*5DQG*5LQGLFDWHGWKDWWKHLU
FRQILGHQFHIRUWHDFKLQJIUDFWLRQVZDVJUHDWHUWKDQWKHLUSHUFHLYHGDELOLW\$VSUHYLRXVO\
DVVHUWHGWKLV5HVHDUFKHUILQGVWKLVLQWULJXLQJ*5DQG*5DUHWKHRQO\SDUWLFLSDQWV
WKDWKDYHWKLVLQHTXDOLW\LQDQVZHULQJERWKSUHDQGSRVWWKHLQWHUYHQWLRQ7KLVGLVSDULW\
ZRXOGKDYHPDGHDQLQWHUHVWLQJOLQHRIHQTXLU\
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
.H\)LQGLQJ7KHUHVSRQVHVIURPWKHWHDFKHUVLQWKLVVWXG\VKRZWKDWLQJHQHUDOWHUPV
WKH\SHUFHLYHGWKHPVHOYHVWRKDYHOLPLWHGDELOLW\WRWHDFKIUDFWLRQVDWWKHRXWVHWRIWKLV3/
$WWKHFRQFOXVLRQRIWKLV3/WKHUHZDVDVWDWLVWLFDOO\VLJQLILFDQWULVHLQWKHWHDFKHUV¶
SHUFHSWLRQRIWKHLUDELOLW\WRGRVR

 Personal Perception on the Importance of Fractions as a Topic in
Mathematics 

,QFROODWLQJWKHGDWDIRUWKHDQVZHUVWRWKHUHODWHGTXHVWLRQVRI³,QWHUPVRILWVLPSRUWDQFH
DVDWRSLFLQPDWKHPDWLFVKRZGLG\RXUDWHIUDFWLRQVEHIRUHWKHVWDUWRIWKLVSURIHVVLRQDO
GHYHORSPHQW"+DVWKDWUDWLQJFKDQJHGDQGLIVRZK\"´WKH5HVHDUFKHUGHFLGHGWRJURXSWKH
UHVSRQVHVXVLQJWKHKHDGLQJVRI1XPHULFDOZKHUHUHVSRQVHVZHUHJLYHQDVQXPEHUV
/RZ0HGLXP4XLWH+LJK+LJKDQG+LJKHUDQG15ZKHUHQRUHVSRQVHZDVIRUWKFRPLQJ
7KHQXPHULFDOVFRUHVZHUHWKHQDGDSWHGWRILWZLWKWKHRWKHUUHVSRQVHV$QXPHULFDOVFRUH
RIZDVFRGHGDV+LJKHUDQXPHULFDOVFRUHRIHLJKWRUQLQHZDVFRGHGDV+LJKDVFRUHRI
VHYHQZDVFRGHGDV4XLWH+LJKDQGDVFRUHRIVL[ZDVFRGHGDV0HGLXP

Figure 6.5&RPSDULVRQRILPSRUWDQFHRIWKHWRSLFRIIUDFWLRQVWRWKHUHVSRQGHQWVSUHDQG
SRVWLQWHUYHQWLRQ

)LJXUHLOOXVWUDWHVWKDWWKHUHLVDVNHZLQJRIWKHGDWDIURPWKHORZHUWRWKHKLJKHUUDWLQJV
ZKHQFRPSDULQJWKHSUHLQWHUYHQWLRQDQGWKHSRVWLQWHUYHQWLRQUHVSRQVHV$OWKRXJKQRW
DSSDUHQWLQ)LJXUHWKHLQGLYLGXDOGDWDUHYHDOHGWKDWQRQHRIWKHUHVSRQGHQWVUDWHG
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
IUDFWLRQVDVDWRSLFORZHULQLPSRUWDQFHDIWHUWKHLQWHUYHQWLRQWKDQWKH\GLGEHIRUHLWV
FRPPHQFHPHQW

$OOWKUHHRIWKHUHVSRQGHQWVEHORZKDYHPDGHDGYDQFHVLQWRZKDW$VNHZ%URZQ5KRGHV
:LOLDPDQG-RKQVRQFDOOVEHLQJDFRQQHFWLRQLVWWHDFKHU$FFRUGLQJWR$VNHZHWDO
DFRQQHFWLRQLVWWHDFKHULVRQHZKRDPRQJRWKHUWKLQJVKDVDQHPSKDVLVRQ
HVWDEOLVKLQJFRQQHFWLRQVZLWKLQPDWKHPDWLFVVRPHWKLQJWKDWWKH\FRQVLGHUWREHDQ
LPSRUWDQWHOHPHQWRIEHFRPLQJDQHIIHFWLYHWHDFKHURIPDWKHPDWLFV7KHVHVWDWHPHQWVDOVR
SRLQWWRZDUGVWKHVHUHVSRQGHQWVEHLQJUHIOHFWLYHUHJDUGLQJWKHLUSUDFWLFH

*5FRPPHQWHG
<HDKZH¶YHGHILQLWHO\JLYHQLWIUDFWLRQVPRUHHPSKDVLVHVSHFLDOO\DVD
ZKROHVFKRRO«WKHJRRGWKLQJDERXWIUDFWLRQVLVWKDW\RXFDQEULQJLWLQWR
\RXUPHDVXUHPHQW\RXFDQEULQJLWLQWRRWKHUWRSLFV

*5UHSRUWHG
<HDKLW¶VSUREDEO\LQFUHDVHGWRPRUHWKDQZKDW,¶GSXWLQWRLWRUZKDW,
RULJLQDOO\WKRXJKWMXVWEHFDXVH,XQGHUVWDQGPRUHKRZLWFDQEHOLQNHGWR
VRPDQ\RWKHUDUHDVRIPDWKV6R\HDKLWKDVLPSURYHG

$QGIXUWKHU*5VWDWHG
<HVEXW,GLGQ¶WUHDOLVHKRZZLGHO\LWWRXFKHGLQWRRWKHUDUHDVRIQXPEHU

$OWKRXJKLWKDVSUHYLRXVO\EHHQHVWDEOLVKHGWKDWIRUWKHSXUSRVHVRIGDWDDQDO\VLVWKH
JURXSV*DQG*FRXOGEHFRQVLGHUHGRQHJURXSLWZDVFRQVLGHUHGRILQWHUHVWWRVHHLI
WKHWZRJURXSVVKRZHGGLIIHUHQFHVLQWKHSHUFHLYHGOHYHORILPSRUWDQFHWKH\DVFULEHGWRWKH
WRSLFRIIUDFWLRQV,IWKHUHZDVWREHDGLIIHUHQFHLWPD\VWHPIURPWKHIDFWWKDWRQHRIWKH
JURXSV*ZDVDJURXSRIWHDFKHUVIURPDVLQJOHVFKRROZKRZHUHLQVWUXFWHGWRDWWHQGWKH
3/GXHWRDSHUFHLYHGZHDNQHVVLQWKHWRSLFDWWKHVFKRRO&RQYHUVHO\*ZDVFRQVWLWXWHG
RISDUWLFLSDQWVIURPDYDULHW\RIVFKRROVZLWKDYDULHW\RIUHDVRQVIRUDWWHQGDQFH

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
,QERWKJURXSVWKHFRPSXOVRU\DWWHQGDQFHDQGWKHVHOIVHOHFWLQJWKHSDWWHUQZDVVLPLODULQ
WKDWDIWHUWKHLQWHUYHQWLRQWKHVWDWXVRIIUDFWLRQVZDVVHHQWREHUDLVHG,QWKHVHFRQGJURXS
KRZHYHUWKHRULJLQDOMXGJPHQWDERXWWKHVWDWXVRIIUDFWLRQVZDVLQLWLDOO\VRPHZKDWKLJKHU

.H\)LQGLQJ7KHGDWDFROOHFWHGVXJJHVWVWKDWSULRUWRWKH3/WKHWRSLFRIIUDFWLRQVKHOG
KLJKVWDWXVLQWKHWHDFKHUV¶FODVVURRPVEXWWKDWWKHVWDWXVRIIUDFWLRQVZDVUDLVHGDWWKH
FRQFOXVLRQRIWKH3/
 Respondents’ Perception of the Status or Importance the Topic of 
Fractions Holds in their School 

:KHQWKHGDWDZDVFRPELQHGIURPERWKJURXSVLQDQVZHUWRWKHTXHVWLRQ³:KDWNLQGRI
VWDWXVRULPSRUWDQFHGR\RXWKLQNWKHWRSLFRIIUDFWLRQVKROGVLQ\RXUVFKRRO"´LWZDVRI
LQWHUHVWWRQRWHWKDWRIWKHUHVSRQGHQWVSHUFHLYHGWKHVWDWXVLQWKHLUVFKRROWREHORZ
)LJXUH


Figure 6.63HUFHLYHGVWDWXVRILPSRUWDQFHRIIUDFWLRQVLQVFKRROVIRUDOOUHVSRQGHQWV

:KHQWKHGDWDZHUHLQWHUURJDWHGWRVHHLIWKHWZRJURXSV*DQG*UHVSRQGHGGLIIHUHQWO\
WRWKHTXHVWLRQLWZDVQRWHGWKDWWKH\ZHUHFRQVLGHUDEO\GLIIHUHQW)LJXUH,WLVSRVVLEOH
WKDWWKHSDUWLFLSDQWVLQ*VDZWKHLUDWWHQGDQFHDWWKH3/DVH[SRVXUHWRPDWKHPDWLFV
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
FRQWHQWDQGSHGDJRJ\LQJHQHUDOUDWKHUWKDWIUDFWLRQVLQSDUWLFXODU:KHUHDVWKHDWWHQGDQFH
RI*ZDVERUQHRXWRIDQLGHQWLILHGVFKRROSULRULW\UHJDUGLQJWKHWRSLFRIIUDFWLRQV

*5H[SUHVVHGWKHRSLQLRQHFKRHGE\RWKHUVWKDWIUDFWLRQVRQO\VHHPWRJDLQDQ\VHQVH
RILPSRUWDQFHLQWKHPLGGOHWRXSSHUSULPDU\FODVVURRPV*5VWDWHG
,W¶VWKHLPSRUWDQFHRIIUDFWLRQVLQKHUVFKRROYHU\ORZDQGLW¶VWRGR
ZLWKWKHVDPHUHDVRQ,ZDQWHGWRKDYHD3'LV\RXUDWHLWORZEHFDXVH
\RXGRQ¶WXQGHUVWDQGLWDQG\RXDUHVFDUHGRILWDQGLW¶VRYHUZKHOPLQJVR
\RXUDWHLWORZDQGILOO\RXUWLPHWDEOHZLWKVRPHWKLQJHOVH

*5DOVRFLWHGDODFNRISHUFHLYHGVXSSRUWIRUWKHLPSRUWDQFHRIIUDFWLRQVEXWZKHQ
FKDOOHQJHGRQKHUORZUDWLQJDQGDVNHGWRUHIOHFWRQWKHDFWXDOLW\WKDWWKHVFKRROKDG
VXSSRUWHGKHUDWWHQGDQFHDWWKH3/VWDWHG
,PHDQWKH\ZDQWHGPHWRGRWKH3'VR\HDK,JXHVVWKH3ULQFLSDO
WKRXJKWLWZRXOGEHZRUWKZKLOH«EXWWKHUHLVQRIROORZXSLQUHJDUGVWR
ZKDWZHKDYHOHDUQHGRUKRZZHDUHWHDFKLQJLWRUDQ\WKLQJOLNHWKDW
$WWKHRWKHUHQGRIWKHVSHFWUXPZDVDFRPPHQWIURP*5³<HVLW¶VSODQQHGIRU
VSHFLILFDOO\SODQQHGIRULQWKHFXUULFXOXPDQGWDXJKWDVDWRSLF´

,QFRPSDULQJWKHSRVWLQWHUYHQWLRQVWDWXVWKDWWHDFKHUVKROGIRUIUDFWLRQVDQGWKHVWDWXVWKH\
SHUFHLYHWKDWWKHLUVFKRROVKROGWKHUHLVTXLWHDGLVSDULW\)LJXUH,QERWKWKHFDVHRI
*DQG*WKHUHVSRQGHQWVSHUVRQDOO\UDWHGWKHVWDWXVRIIUDFWLRQVKLJKHUWKDQWKH\
SHUFHLYHGWKHLUVFKRROVWRGRVR)RUWKHUHVSRQGHQW¶VSHUVRQDOMXGJPHQWRIWKHVWDWXVRI
IUDFWLRQVUHVSRQVHVZKLFKZHUHFDWHJRULVHGXQGHUWKHZRUGVTXLWHKLJKKLJKRUKLJKHU
ZHUHJURXSHGIRUFRPSDULVRQZLWKWKHSHUFHSWLRQRIWKHKLJKVWDWXVKHOGRQIUDFWLRQVE\
VFKRROV

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
Figure 6.7&RPSDULVRQRIUHVSRQGHQW¶VSHUVRQDOMXGJPHQWRIVWDWXVRIWKHLPSRUWDQFHRI
IUDFWLRQVDQGWKHLUVFKRRO¶VSHUFHLYHGVWDWXVRILPSRUWDQFH

.H\)LQGLQJ7KHGDWDFROOHFWHGVXJJHVWVWKDWRIWHDFKHUVHYHQDIWHUKDYLQJ
EHHQJLYHQSHUPLVVLRQWRDWWHQGD3/RQWKHFRQWHQWWRSLFRIIUDFWLRQVVWLOOSHUFHLYHGWKH
WRSLFWREHRIORZLPSRUWDQFHLQWKHLUVFKRRO

 Respondents’ Perception of the Status or Importance the Topic of 
Fractions Holds in the Western Australian Curriculum 

:KHQDVNHGWKHTXHVWLRQ³:KDWNLQGRIVWDWXVRULPSRUWDQFHGR\RXWKLQNWKHWRSLFRI
IUDFWLRQVKROGVLQWKH:$FXUULFXOXP"´QHDUO\KDOIRIWKHUHVSRQGHQWV7DEOHZHUH
XQVXUHDVWRWKHLPSRUWDQFHIUDFWLRQVKHOGLQWKH:HVWHUQ$XVWUDOLDQ&XUULFXOXPDV
H[SUHVVHGLQWKH&XUULFXOXP)UDPHZRUNGRFXPHQWVWKHSULQFLSDODQGRQO\PDQGDWHG
GRFXPHQWLQ:HVWHUQ$XVWUDOLD(LJKWRXWRIWKHQLQHUHVSRQGHQWVFDPHIURP*ZKLFK
FRXOGVXJJHVWWKDWWKHZKROHVFKRRODSSURDFKWDNHQWRHQJDJHWKHPHPEHUVRI*KDGPDGH
WKHPPRUHDZDUHRIWKHSODFHRIIUDFWLRQVLQWKHUHOHYDQWGRFXPHQWDWLRQDQGFRQVHTXHQWO\
LWVSHUFHLYHGLPSRUWDQFHDVSDUWRIWKHFXUULFXOXP,WQHHGVWREHDFNQRZOHGJHGWKDWLWLV
SRVVLEOHWKDWUHOHYDQWVFKRROGHOLYHUHGZRUNRQWKHFXUULFXOXPZDVFDUULHGRXWZLWKRXW
UHSRUWIURPWKHWHDFKHUV 
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7DEOH
Perceived status of importance of fractions in Western Australian curriculum  
(n=19) 7RWDO 
/RZ  
0HGLXP  
+LJK  
8QVXUH  

,QRQHH[FKDQJHWKHIROORZLQJZDVVDLG
G2-R7,GRQ¶WWKLQNSHRSOHVSHQGWLPHRQIUDFWLRQVDVWKH\GRRQRWKHU
DUHDV
Interviewer$QGGR\RXWKLQNLI\RXUHDGWKH&XUULFXOXP)UDPHZRUN
\RXZRXOGJHWIURPLWWKDWLW¶VLPSRUWDQWRUQRWZKDWGR\RXWKLQNDERXW
WKDW"
G2-R72K\HDK,PHDQLWFHUWDLQO\VHHPVLPSRUWDQWEXWLW¶VWKH
UHODWLYLW\RIWKDW\RXNQRZKRZLPSRUWDQWDVFRPSDUHGZKHQ\RXDUH
WU\LQJWRGRHYHU\WKLQJHOVH
Interviewer$QGIURPUHDGLQJWKHZULWWHQGRFXPHQWDWLRQZKDWZRXOG
\RXWKLQNRIWKDW"
G2-R7,GRQ¶WWKLQNLWPDNHVLWFOHDU

7KLVUHVSRQGHQWDWHDFKHURIPDQ\\HDUVH[SHULHQFHDQGRQHZKRKDGSUHYLRXVO\GHIHQGHG
WKHRSHQQDWXUHRIWKH&XUULFXOXP)UDPHZRUNGRFXPHQWVVHHPHGWRKDYHVRPHLVVXHZLWK
WKHODFNRIFODULW\RQWKHWHDFKLQJRIIUDFWLRQV$QRWKHUWHDFKHURIPDQ\\HDUVH[SHULHQFH
*5VXSSRUWHGWKLVYLHZZKHQVKHGHFODUHG
<HDKZHOOLQWKH&XUULFXOXP)UDPHZRUN,ZRXOGQ¶WVXJJHVWWKDW\RX¶UH
DVNHGWRSXWPRUHWLPHLQWRVWXG\LQJLWLW¶VMXVWWKHUHDVDPDWWHURIIDFW,
EHOLHYHWKDWWKHFXUULFXOXPVSHFLILHGLQWKLV\HDU\RXQHHGWRPDNH
VXUHWKDW\RXUFKLOGUHQNQRZKDOYHVDQGTXDUWHUV«VRDORWRIWKHROGHU
WHDFKHUVDUHVD\LQJORRNORRNDWP\SUHFLRXVELEOHFDOOHGWKHPDWKV
ERRNWKLVLVZKDWWKH\DVNHGXVWRGRLQ<HDUQRZZH¶YHJRWWKLVVL[
PRQWKROGHUVWXGHQWVRWKH\UHDOO\VKRXOGNQRZWKDW«ZH¶OOVD\KDYHD
ORRNDWWKLVWKLVZLOOJLYH\RXJXLGHOLQHVEHFDXVHRXWVLGHWKDWWKH\VWLOO
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
WKLQNWKH&XUULFXOXP)UDPHZRUNLVWRREURDGWKH\ZDQWWRJHWVSHFLILFVR
WKH\DUHQRWGLVDGYDQWDJLQJDFKLOG

$VGLG*5ZKRUHODWHG
,WMXVWVHHPVWREHDOLWWOHELWRIDEOLSLQWKHQXPEHUVHFWLRQUHDOO\,PHDQ
ZKHQ,WKLQNRIWKHFXUULFXOXPIUDPHZRUNZKLFKLVZKDWZHDUHFXUUHQWO\
XVLQJLWLVNLQGRIPHQWLRQHGEXWLW¶VGURZQHGE\WKHDPRXQWRIRWKHUVWXII
WKDW\RXKDYHWRWHDFK

$OOWKUHHRIWKHVHUHVSRQGHQWVVSHDNWRWKHIDFWWKDWDOWKRXJKWKH\SHUFHLYHIUDFWLRQVWREH
LPSRUWDQWWKH\GLGQRWIHHOWKDWWKHFXUULFXOXPGRFXPHQWVIURPZKLFKWHDFKHUVDUH
VXSSRVHGWREHZRUNLQJQHFHVVDULO\KDYHWKHUHTXLUHGHPSKDVLVSODFHGXSRQWKHP*5
DWHDFKHURIOLPLWHGH[SHULHQFHLQGLFDWHVLQKHUUHVSRQVHWKDWVKHSHUFHLYHGIUDFWLRQVWRKROG
OLPLWHGLPSRUWDQFHLQWKHFXUULFXOXPDVLQKHUZRUGVVKHZDV³«MXVWJRLQJZLWKZKDW,¶YH
EHHQWROGWRGRE\WKHV\OODEXVGRFXPHQWV´
,WKRXJKWIUDFWLRQVZHUHUHDOO\LPSRUWDQWEXWMXVWDFFRUGLQJWRZKDW,¶YHEHHQ
WROGLQP\V\OODEXVLWGRHVQ¶WORRNOLNHLW¶VWKDWLPSRUWDQWDQ\PRUHDW\HDU
OHYHO,¶PQRWVXUHLIDWWKHKLJKHU\HDUOHYHOVLWPD\EHPRUHLPSRUWDQW

.H\)LQGLQJ7KHGDWDFROOHFWHGVXJJHVWVWKDWWHDFKHUVDUHHLWKHUXQVXUHDERXWWKHVWDWXV
RIIUDFWLRQVDVGHWHUPLQHGE\WKHSUHYDLOLQJFXUULFXOXPGRFXPHQWVRUIHHOWKDWWKH
GRFXPHQWVJLYHWKHPORZRUPHGLXPVWDWXV

 Status of the Respondents’ Content Knowledge of Fractions  

,QRUGHUWRWU\WRDVFHUWDLQWKHVWDWXVRIWKHFRQWHQWNQRZOHGJHRIIUDFWLRQVZLWKWKH
UHVSRQGHQWVDQGWRIXUWKHUH[SORUHLWVXVHIXOQHVVDVDWRROLWZDVGHFLGHGWRDSSO\WKH
)UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO).$7ZLWK*WKHWRROZKLFKKDGEHHQWULDOHG
ZLWK3LORW6WXG\JURXS7KHIRFXVZDVWRVHHLIWKHUHZDVDQ\LPPHGLDWHGLIIHUHQFHLQWKH
ZD\WKDW*DQVZHUHGWKHTXHVWLRQVWRWKH36JURXSDQGZKHWKHUWKHLQIRUPDWLRQFROOHFWHG
ZDVDWDOOLQVWUXFWLYH,WZDVGHFLGHGWRUHGXFHWKHQXPEHURILWHPVWRRIWKHLWHPV
XVHGZLWK367KHLWHPVZKLFKGLGQRWVHHPWREHLOOXVWUDWLYHZHUHGURSSHGVRDVWR
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
HOLPLQDWHVRPHGXSOLFDWLRQWRVSHHGXSWKHWLPHUHTXLUHGWRGRWKHDVVHVVPHQWDQGWRDOORZ
WKHUHVSRQGHQWVWRFRQFHQWUDWHPRUHRQWKHLWHPVZKLFKKDGEHHQSUREOHPDWLFWRWKH36
UHVSRQGHQWV

7DEOH
Items and percentage of errors noted for FKAT 

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,Q7DEOHµ,WHP¶UHIHUVWRWKHQXPEHUJLYHQWRHDFKLQGLYLGXDOLWHPLQWKH).$7DQGD
EULHIGHVFULSWLRQRILWVSXUSRVH([DPSOHVRIWKHVHLWHPVFDQEHIRXQGLQ7DEOH7KHVH
DSSHDUHGDVWKH\ZHUHSUHVHQWHGWR36,WHPVZKLFKGLGQRWDWWUDFWDQ\HUURUVZHUHQRW
UHFRUGHGLQWKHWDEOH,QWKHWUXQFDWHGYHUVLRQJLYHQWR*WKHLWHPVZHUHUHQXPEHUHGDQG
WKLVLVVKRZQE\WKHLWHPQXPEHULQEUDFNHWV3HUFHQWDJHVRIHUURUVDUHWKHQGLVSOD\HGIRU
*ZLWKDFRPSDUDWLYHOLQHRISHUFHQWDJHRIHUURUVIRU36
 
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7DEOH
Examples of items which drew incorrect responses found in FKAT 
,WHPQXPEHUDQGEULHIGHVFULSWLRQ ([DPSOH
5HFWDQJXODUUHJLRQUHSUHVHQWDWLRQ

5HFWDQJXODUDUHDUHSUHVHQWDWLRQ

DD2YDO5HSUHVHQWDWLRQVRI

GG1RQFRQWLJXRXVUHSUHVHQWDWLRQRI

HH1RQFRQWLJXRXVUHSUHVHQWDWLRQRI

II,QFRUUHFWUHSUHVHQWDWLRQRI

'UHSUHVHQWDWLRQ

&LUFXODUUHJLRQUHSUHVHQWDWLRQ

3HQWDJRQDOUHJLRQUHSUHVHQWDWLRQ

³)UHH´UHJLRQUHSUHVHQWDWLRQ

5HFWDQJXODUUHJLRQUHSUHVHQWDWLRQ

1XPEHUOLQHUHSUHVHQWDWLRQ

%ODQNQXPEHUOLQHUHSUHVHQWDWLRQ

8QKHOSIXOO\PDUNHGQXPEHUOLQH
UHSUHVHQWDWLRQ 
5HFWDQJXODUUHJLRQUHSUHVHQWDWLRQ

5HFWDQJXODUDUHDUHSUHVHQWDWLRQ

DD&RPSDULQJIUDFWLRQVL]H :KLFKRIWKHVHIUDFWLRQVLVJUHDWHUòRUô"
EE&RPSDULQJIUDFWLRQVL]H :KLFKRIWKHVHIUDFWLRQVLVJUHDWHURU"
GG)UDFWLRQVDVGLYLVLRQ 0DULD&DUORVDQG7HUU\ZDQWWRVKDUHPHGLXPVTXDUHSL]]DV
(DFKSHUVRQJHWVDQHTXDODPRXQW+RZPDQ\SL]]DVZLOO
&DUORVJHW"
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$FURVVWKHLWHPVWKHWHDFKHUVLQ*VKRZHGVOLJKWO\EHWWHUXQGHUVWDQGLQJWKDQWKHSUH
VHUYLFHWHDFKHUVIURP36ZLWKWKHH[FHSWLRQRILWHPD8VHRIWKHVWDWLVWLFVSURJUDP
6366WRH[DPLQHWKHQXPEHURIHUURUVPDGHLQHDFKTXHVWLRQDFURVV36DQG*VKRZVD
KLJKO\VLJQLILFDQWGLIIHUHQFH7DEOHVEHWZHHQWKHWZRJURXSVLQIDYRXURI*7KLVLVD
UHVXOWZKLFKRQHZRXOGH[SHFWDVWKLVJURXSLVFRPSULVHGRISUDFWLVLQJWHDFKHUVDVRSSRVHG
WR36ZKRZHUHSUHVHUYLFHWHDFKHUV

7DEOH
Paired-sample t-test of difference between the number of errors of PS1 and G1. 

 3DLUHG'LIIHUHQFHV
t df
6LJ

WDLOHG

0HDQ
6WG
'HYLDWLRQ
6WG
(UURU
0HDQ
&RQILGHQFH
,QWHUYDORIWKH
'LIIHUHQFH
 /RZHU 8SSHU
36
*
       
8VLQJ6366WRORRNDWWKHQRQSDUDPHWULF:LOFR[RQ6LJQHG5DQNV7HVWDSSOLHGWRWKHVDPH
GDWDVXSSRUWHGWKHDVVHUWLRQRIVLJQLILFDQFHS 

7KHFDSDFLW\WRVFRUHZHOOLQDZULWWHQDVVHVVPHQWRQIUDFWLRQVGLGQRWQHFHVVDULO\
FRUUHVSRQGZLWKHLWKHUDSRVLWLYHDWWLWXGHWRZDUGVIUDFWLRQVRUDSRZHUIXOXQGHUVWDQGLQJRI
WKHP*55HVSRQGHQWIURP*URXSFRPPHQWHG
,QHYHUXQGHUVWRRGIUDFWLRQVDWVFKRRO,GLGQ¶WNQRZWKH\ZHUHQ
WRQH
QXPEHURQWRSRIDQRWKHUQXPEHUVRZKHQ,DGGHG,QHYHUJRWWKHULJKW
DQVZHU

7KHVDPHWHDFKHUZHQWRQWRVD\
,JHWWKHORZHVWFRPPRQGHQRPLQDWRUEHFDXVHLW¶VPXOWLSOLFDWLRQDQG,
NQRZWKRVHQXPEHUVQHHGWREHWKHVDPHEXW,GRQ¶WNQRZZK\,¶PGRLQJ
LW
$QRWKHUWHDFKHU*5DFNQRZOHGJHG
,NQRZKRZWRDGGDQGVXEWUDFWIUDFWLRQVEXW,FDQ¶WPXOWLSO\RUGLYLGH
ZLWKWKHP«,GRQ¶WNQRZZK\

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.H\)LQGLQJ,Q*DJURXSRIQLQHWHDFKHUVWZRDFNQRZOHGJHGWKH\KDYHVHULRXV
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.GHILFLWVLQIUDFWLRQV

'XHWRWKHSHUFHLYHGVKRUWFRPLQJVRIWKH).$7GDWDFROOHFWLRQWRRODQGWKLV5HVHDUFKHU¶V
UHOXFWDQFHWRHPSOR\LWDGLIIHUHQWWRROZDVLQWURGXFHGWRJDLQDQLQVLJKWLQWRWKH
NQRZOHGJHRIWKHSDUWLFLSDQWVLQ*7KHWRROVHOHFWHGZDVWKH5DWLRQDO1XPEHU,QWHUYLHZ
51,WKHWRROSUHYLRXVO\GHVFULEHGLQVHFWLRQ

,WZDVQRWHGWKDWQRQHRIWKHSDUWLFLSDQWVLQWKHVWXG\VFRUHGHYHU\LWHPFRUUHFWLQWKH
LQWHUYLHZ,QIDFWILYHRIWKHUHVSRQGHQWVVFRUHGPRUHWKDQRIHUURUVRQDQDVVHVVPHQW
WRROGHVLJQHGWRWHVWWKHXQGHUVWDQGLQJRIUDWLRQDOQXPEHUFRQVWUXFWVLQ<HDUVWXGHQWV
2QHUHVSRQGHQWVFRUHGPRUHWKDQRIDOOWKHTXHVWLRQVLQFRUUHFW

7DEOH
Number of incorrect responses to RNI by respondent 

(n=15) 5HVSRQGHQW        
1RRILQFRUUHFW
UHVSRQVHV        
RILQFRUUHFW
UHVSRQVHV        

5HVSRQGHQW       
1RRILQFRUUHFW
UHVSRQVHV       
RILQFRUUHFW
UHVSRQVHV       

7KHUHZHUHTXHVWLRQVZKLFKHOLFLWHGLQFRUUHFWUHVSRQVHV7DEOHDQGQLQHRIWKRVH
TXHVWLRQVIGEGEJDQGKGUHZLQFRUUHFWUHVSRQVHVIURPRU
PRUHRIWKHUHVSRQGHQWV
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
Figure 6.851,TXHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVHE\LWHPQXPEHU

7KHLWHPZKLFKSURYHGWREHWKHPRVWGLIILFXOWIRUWKHUHVSRQGHQWVZDV4XHVWLRQDWDVN
GHVLJQHGWRDVFHUWDLQVWXGHQWV¶XQGHUVWDQGLQJRIWKHVL]HRIIUDFWLRQV1LQHRIWKH
UHVSRQGHQWVIDLOHGWRDUWLFXODWHDQDQVZHUZLWKLQWKHOLPLWGHWHUPLQHGE\&ODUNH
0LWFKHOODQG5RFKHDVEHLQJDFFHSWDEO\FORVHWRWKHRSWLPXPDQVZHURISOXV
,WLVZRUWKQRWLQJWKDWQRQHRIWKHWHDFKHUVDUULYHGDWWKLVRSWLPDOVROXWLRQ

:KHQWKHLWHPVDUHYLHZHGLQWHUPVRIWKHXQGHUVWDQGLQJVDV&ODUNHHWDOQDPH
WKHPµ%LJ,GHDV¶WKDWWKH\DUHWU\LQJWRDVVHVVHUURUVZHUHPDGHE\WKHUHVSRQGHQWVLQ
ILYHDUHDV)LJXUHSDUWZKROH4XHVWLRQVWZRDQGWKUHHRSHUDWLRQV4XHVWLRQVIRXU
HLJKWDQGUHODWLYHVL]H4XHVWLRQVILYHDQGIUDFWLRQVDVGLYLVLRQ4XHVWLRQVL[DQG
IUDFWLRQVDVQXPEHUV4XHVWLRQ'XHWRWKHVWUXFWXUHRIWKHWRROHDFKTXHVWLRQYDULHGLQ
WKHQXPEHURIDQVZHUVWREHVXSSOLHGE\WKHUHVSRQGHQWV7KHUHIRUHDOWKRXJKRSHUDWLRQV
KDGWKHPRVWQXPEHURIHUURUVLQSHUFHQWDJHWHUPVGXHWRWKHQXPEHURILWHPVZKLFKZHUH
DGGUHVVHG)LJXUHUHVSRQGHQWVSHUIRUPHGOHDVWVXFFHVVIXOO\ZLWKWKHELJLGHDRI
IUDFWLRQVDVGLYLVLRQ)LJXUH

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Figure 6.91XPEHURI51,TXHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVHJURXSHGDV³%LJ
,GHDV´


Figure 6.103HUFHQWDJHRI51,TXHVWLRQVZKLFKHOLFLWHGDQLQFRUUHFWUHVSRQVHJURXSHGDV
³%LJ,GHDV´

2QHRIWKHTXHVWLRQVZKLFKSDUWLFXODUO\LQWHUHVWHGWKLV5HVHDUFKHUZDV4XHVWLRQWKH
IUDFWLRQSDLUVTXHVWLRQ7KLVZDVDTXHVWLRQZKLFKDOORZHGIRUVRPHGHWDLOHGDQDO\VLVRIWKH
UHVSRQGHQWV¶WKLQNLQJFRQFHUQLQJIUDFWLRQV7KHUHVSRQGHQWVZHUHDVNHGWRLGHQWLI\WKH
ELJJHURIWZRIUDFWLRQVDQGH[SUHVVWKHVWUDWHJ\WKH\XVHGWRUHDFKWKHLUGHFLVLRQ


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
$QHUURUZDVUHFRUGHGLIWKHUHVSRQGHQWFKRVHWKHLQFRUUHFWLWHPDVEHLQJODUJHULQYDOXH
2QHHUURUZDVPDGHRQDQG)RXUHUURUVZHUHPDGHZLWKDQG
DQGWKUHHHUURUVZLWKDQG1RHUURUVZHUHUHFRUGHGZLWKWKHRWKHUILYH
TXHVWLRQV7KHVHUHVXOWVFRPSDUHIDYRXUDEO\ZLWKWKH&ODUNH0LWFKHOODQG5RFKH
JURXSRI<HDUVWXGHQWVQ RIZKLFKPDGHDQHUURUZLWKDQG
PDGHDQHUURUZLWKDQGDQGPDGHDQHUURUZLWKDQG+RZHYHUWKH
IDFWWKDWDQ\HUURUVDWDOOZHUHPDGHRQWKLVDVVHVVPHQWE\WKHWHDFKHUVLVSHUKDSVZRUWK\RI
FRQFHUQ

$QDO\VLVRIWKHUHVSRQVHVWRWKHIUDFWLRQSDLUVZDVDFKLHYHGWKURXJKWKHXVHRIUXEULFV
VXSSOLHGE\&ODUNHHWDO(DFKRIWKHFRUUHFWDQVZHUVWRWKHLWHPVFDQEHGHOLQHDWHG
DVEHLQJHLWKHUWKHPRVWSUHIHUUHGVWUDWHJ\DSUHIHUUHGVWUDWHJ\RUDOHDVWDSSURSULDWH
VWUDWHJ\$QDO\VLVRIWKHUHVSRQVHVWRWKHIUDFWLRQSDLUDQGFRQVLGHUHGE\&ODUNH
0LWFKHOODQG5RFKHDVWKHHDVLHVWRIWKHTXHVWLRQVUHYHDOHGWKDWDOOUHVSRQGHQWV
GHVFULEHGXVLQJPRUHDSSURSULDWHVWUDWHJLHVWKRVHDERYHWKHOLQHWKRXJKRQO\XVHG
WKHPRVWSUHIHUUHGVWUDWHJLHV

&RQVLGHULQJWKHUHVSRQVHVWRWKHIUDFWLRQSDLUDQGDOOEXWRQHUHVSRQGHQWSUHIHUUHG
XVLQJPRUHDSSURSULDWHVWUDWHJLHVWRREWDLQWKHFRUUHFWDQVZHUKRZHYHURQO\XVHGWKH
PRVWSUHIHUUHGVWUDWHJ\RIEHQFKPDUNLQJWR5HVSRQGHQW*5FRXOGQRWJLYHDQ
H[SODQDWLRQDERXWKRZVKHDUULYHGDWWKHFRUUHFWDQVZHU)RUWKHIUDFWLRQSDLUDQG
ILYHUHVSRQGHQWVXVHGWKHPRVWSUHIHUUHGPHWKRGDQGDIXUWKHUXVHGRWKHUSUHIHUUHG
PHWKRGV2QHSHUVRQ*5XVHGJDSWKLQNLQJORRNLQJVROHO\DWWKHJDSEHWZHHQWKH
QXPHUDWRUDQGGHQRPLQDWRURQHUHVSRQGHQW*5VDLGWKDW³WKHERWWRPQXPEHULV
VPDOOHU´DQGRQH*5FRQYHUWHGWKHQXPEHUVLQWRSHUFHQWDJHV³DQGDERXW´
7KLVVROXWLRQLVDYDULDWLRQRIEHQFKPDUNLQJWRòXVLQJDFRQYHUVLRQWRSHUFHQWDJHV
 
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
,QPDNLQJDUHVSRQVHWRWKHIUDFWLRQSDLUDQGDOOEXWRQHUHVSRQGHQWSUHIHUUHGXVLQJ
WKHPRVWDSSURSULDWHVWUDWHJ\2QHSHUVRQ*5XVHGDQDOJRULWKPLFFDQFHOOLQJGRZQ
EHIRUHPDNLQJDGHFLVLRQ

,QUHVSRQGLQJWRWKHIUDFWLRQSDLUDQGUHVSRQGHQWVXVHGWKHPRVWSUHIHUUHG
PHWKRG2QHSHUVRQ*5PDGHDQHUURUE\VWDWLQJWKDWWKHIUDFWLRQVZHUHHTXLYDOHQW
*5VWDWHGWKH³RQHLVWZRZKROHVDQGWKHRWKHULVQRW´*5KDGGLIILFXOW\LQ
H[SUHVVLQJZK\WKH\JDYHWKHFRUUHFWDQVZHU

)RUWKHIUDFWLRQSDLUDQGHLJKWUHVSRQGHQWVXVHGWKHPRVWSUHIHUUHGPHWKRG
DQGDIXUWKHUXVHGRQHRIWKHRWKHUPRUHSUHIHUUHGPHWKRGV5HVSRQGHQW*5
FODLPHGWKDWWKH\REWDLQHGWKHFRUUHFWDQVZHUWKURXJKDJXHVV*5EHQFKPDUNHGWRRQH
UDWKHUWKDQòDQG*5JDLQHGWKHFRUUHFWDQVZHUGXHWRWKHIDFWWKDWLW³IHHOVELJJHU´

5HVSRQGLQJWRWKHIUDFWLRQSDLUDQGIRUW\SHUFHQWVL[RIWKHUHVSRQGHQWVGHVFULEHG
XVLQJUHVLGXDOWKLQNLQJWKHPRVWSUHIHUUHGVWUDWHJ\5HVLGXDOWKLQNLQJLVXVHIXOIRU
FRPSDULQJIUDFWLRQVWKDWDUHRQHDZD\IURPWKHZKROH)RUH[DPSOHLVRQHVHYHQWK
DZD\IURPWKHZKROHDQGLVRQHHLJKWKDZD\IURPWKHZKROH$VRQHHLJKWKLVVPDOOHU
LVFORVHUWRWKHZKROH)RXURWKHUVXVHGWKHRWKHURIWKHPRUHSUHIHUUHG
VWUDWHJLHVRIFRQYHUWLQJWRFRPPRQGHQRPLQDWRUV*5YDFLOODWHGEHWZHHQEHOLHYLQJWKH
WREHELJJHUDQGWKDWWKHWZRIUDFWLRQVKDGWKHVDPHYDOXHUHVSRQGHQWV*5DQG*
5FRQYHUWHGWKHIUDFWLRQVLQWRGHFLPDOVWRJHWWKHFRUUHFWDQVZHU*±5DFTXLUHGWKH
FRUUHFWDQVZHUE\XVLQJµLQWXLWLRQ¶DQGH[SUHVVLQJWKDW³LVODUJHUGXHWRWKHVL]HRIWKH
GHQRPLQDWRU´

&RQVLGHULQJWKHIUDFWLRQSDLUDQGILYHRIWKHUHVSRQGHQWVGHVFULEHGXVLQJWKH
PRVWSUHIHUUHGVWUDWHJLHVRIUHVLGXDOWKLQNLQJRUFRQYHUWLQJWRGHFLPDOV)RXURWKHUV
XVHGWKHRWKHURIWKHPRUHSUHIHUUHGVWUDWHJ\RIFRQYHUWLQJWRFRPPRQGHQRPLQDWRUV

*5DQG*5SURYLGHGLQFRUUHFWDQVZHUVZLWKWKHUHDVRQLQJWKDWôORRNHGELJJHU*
5SURIIHUHGWKHULJKWDQVZHUZLWKWKHUHDVRQWKDWLQWKHGHQRPLQDWRUKDVPRUHSDUWV
*5JDYHDQLQFRUUHFWUHVSRQVHDQGVLPSO\VWDWHGWKDWWKH\GLGQRWNQRZKRZWRZRUN
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RXWWKHDQVZHU*5DQG*5DQVZHUHGFRUUHFWO\EXWFRXOGQRWDUWLFXODWHKRZWKH\
SURFHVVHGWKHDQVZHU

:KHQGHWHUPLQLQJWKHODUJHURIWZRIUDFWLRQVPRVWUHVSRQGHQWVZHUHXWLOLVLQJPHWKRGV
ZKLFKIDOOLQWRWKHPRVWSUHIHUUHGRUSUHIHUUHGFDWHJRULHV)LJXUH7KHXVHRIOHVV
DSSURSULDWHVWUDWHJLHVZKLFKOHDGWRWKHFRUUHFWRULQFRUUHFWVROXWLRQVFRQVWLWXWHGEHWZHHQ
]HURDQGZLWKDPHDQRIWKHVFRUHVIRUHPSOR\LQJDOHVVSUHIHUUHGRUDSSURSULDWH
PHWKRGEHLQJ



Figure 6.116WUDWHJLHVHPSOR\HGWRVROYHIUDFWLRQSDLUSUREOHPVXVLQJFULWHULDIURPWKH
5DWLRQDO1XPEHU,QWHUYLHZ

.H\)LQGLQJ,WZDVQRWHGWKDWQRQHRIWKHSDUWLFLSDQWVVFRUHGHYHU\LWHPFRUUHFWLQWKH
5DWLRQDO1XPEHU,QWHUYLHZ,QIDFWILYHRIWKHUHVSRQGHQWVVFRUHGPRUHWKDQLQFRUUHFW
UHVSRQVHVRQDQDVVHVVPHQWWRROGHVLJQHGWRWHVWWKHXQGHUVWDQGLQJRIUDWLRQDOQXPEHU
FRQVWUXFWVRI\HDUROGVWXGHQWV2QHUHVSRQGHQWJRWPRUHWKDQRIDOOWKHTXHVWLRQV
LQFRUUHFW

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 Summary 

+DYLQJFROOHFWHGGDWDUHJDUGLQJWKHVWDWXVRIIUDFWLRQVLWVKRZHGWKDWWKHWHDFKHUVIHOWWKDW
WKHLUEHOLHIDERXWWKHVWDWXVRIIUDFWLRQVZDVQRWFRQJUXHQWZLWKWKHLUSHUFHSWLRQRIWKH
VWDWXVWKDWWKHLUVFKRRORUWKHSUHYDLOLQJFXUULFXOXPGRFXPHQWVDIIRUGWKHWRSLF7KHGDWD
DOVRVKRZHGWKDWWKHWHDFKHUVIHOWPRUHFRQILGHQWDQGDEOHWRWHDFKIUDFWLRQVDWWKH
FRQFOXVLRQRIWKH3/H[SHULHQFHWKDQWKH\GLGSULRUWRLW)XUWKHUWKHGDWDVKRZHGVRPHRI
WKHWHDFKHUVWRKDYHGHILFLWVZLWK6SHFLDOLVHG&RQWHQW.QRZOHGJHIRUIUDFWLRQVDQGWKDW
ZKHQDVNHGWRFRPSOHWHDQDVVHVVPHQW51,FRQVWUXFWHGWRWHVWWKHNQRZOHGJHRI\HDU
ROGVWXGHQWVRQIUDFWLRQVILYHRIWKHWHDFKHUVGLVSOD\HGHUURUV$OORIWKHVHLVVXHVZLOOEH
PRUHGHHSO\H[SORUHGLQ&KDSWHU

+DYLQJGHWHUPLQHGWKHVWDWXVRIIUDFWLRQVWKHQH[WDUHDIRUFRQVLGHUDWLRQZDVWKHEXLOGLQJ
RI3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.DVGHWHUPLQHGE\6KXOPDQWKURXJKWKH
GHYHORSPHQWRIWKHWZRGRPDLQVRI3&.FRQWHQWDQGSHGDJRJ\7KHIROORZLQJFKDSWHU
ZLOOH[SORUHWKHGDWDFROOHFWHGWRGHWHUPLQHLIZHOOVWUXFWXUHG3/FDQLPSURYHWKHFRQWHQW
NQRZOHGJHRIWHDFKHUVLQWKHWRSLFRIIUDFWLRQV

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CHAPTER 7 
7 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Content Knowledge of Fractions. 
 Concept Maps (CM) 

7KLV5HVHDUFKHULGHQWLILHGGLIIHUHQWZULWWHQUHSUHVHQWDWLRQVRIIUDFWLRQVFRPPRQO\XVHG
LQVFKRROVDQGFXUULFXOXPGRFXPHQWV7DEOH7KHVHDUHQRWQHFHVVDULO\FRQVWUXFWV
SDUWZKROHTXRWLHQWPHDVXUHPHQWRSHUDWLRQRUUDWLRDVGHVFULEHGE\RWKHUUHVHDUFKHUV
.LHUHQEXWUDWKHUUHSUHVHQWDWLRQVRIWKRVHFRQVWUXFWVIRUH[DPSOHUHJLRQPRGHOV
DUHDPRGHOVQXPEHUOLQHV

$WWKHFRPPHQFHPHQWRIWKHSURIHVVLRQDOOHDUQLQJVHVVLRQVWKHWHDFKHUVZHUHDVNHGWR
FUHDWHDFRQFHSWPDSZLWKWKHLQVWUXFWLRQV³7HOOPHHYHU\WKLQJ\RXNQRZDERXWWZRWKLUGV
DQGWKHGLIIHUHQWZD\VZHFDQVKRZLW´7KHVHZHUHWKHQFROOHFWHGWRVHHZKDW
FRPSOH[LW\DQGFRQQHFWLRQVUHJDUGLQJIUDFWLRQVZHUHDSSDUHQWWRWKHVHWHDFKHUV

7KHQXPEHUVRIFRQQHFWLRQVPDGHE\WKHWHDFKHUV)LJXUHUDQJHGEHWZHHQWZRDQG
QLQHRXWRIDSRWHQWLDOVHWRI7KHUHZDVDPHDQVFRUHRIUHSUHVHQWDWLRQVDQGD
PHGLDQVFRUHRIUHSUHVHQWDWLRQV

Figure 7.1)UDFWLRQDOUHSUHVHQWDWLRQDQGWKHSHUFHQWDJHRIUHVSRQGHQWVZKRUHIHUUHGWR
WKHPLQWKHLUSUHLQWHUYHQWLRQFRQFHSWPDS
 
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
1RWHDFKHUWKRXJKWWRUHSUHVHQWDVZULWWHQLQZRUGVDVDQDUHDUHSUHVHQWDWLRQZKHUH
WKHSLHFHVPD\QRWORRNWKHVDPHEXWKDYHWKHVDPHDUHDRUDVDSUREOHPXVLQJWKHGLYLVLRQ
V\PERO7KHPRVWFRPPRQO\UHIHUUHGWRUHSUHVHQWDWLRQVZHUHWKHUHJLRQPRGHOZLWK
IRUHTXLYDOHQWIUDFWLRQVDQGIRUV\PEROLFDQGSHUFHQWDJH
UHSUHVHQWDWLRQV2IWKHUHPDLQLQJRQO\WKHVHWRUGLVFUHWHUHSUHVHQWDWLRQZKHUHLIWKHUHLVD
ZKROHFROOHFWLRQRIIRXUREMHFWVWKHQRQHREMHFWLVóRIWKHZKROHDWZDVXVHG
E\PRUHWKDQKDOIRIWKHUHVSRQGHQWV

7KHFRQFHSWPDS&0ZDVWKHILUVWRIWKHSRVWLQWHUYHQWLRQDVVHVVPHQWWRROVWKDWWKH
SDUWLFLSDQWVZHUHDVNHGWRXQGHUWDNH7KH\ZHUHDVNHGWRZULWHWKHQXPEHULQWKH
PLGGOHRIDEODQNSLHFHRISDSHUDQGWKHQWRUHFRUGHYHU\WKLQJWKH\NQHZDERXWWKDW
QXPEHU

7KHQXPEHURIUHSUHVHQWDWLRQVFRQVWUXFWVHDFKRIWKHWHDFKHUVSURGXFHGUDQJHGEHWZHHQ
VL[DQG$OOUHSUHVHQWDWLRQVZHUHLOOXVWUDWHGDWOHDVWRQFH6\PEROLFHTXLYDOHQFHEHLW
DVHTXLYDOHQWIUDFWLRQVGHFLPDOIUDFWLRQVRUSHUFHQWDJHVZHUHXWLOLVHGE\DOOUHVSRQGHQWV

7KHUHKDGEHHQDQXPEHURIUHVSRQGHQWZLWKGUDZDOVHLJKWLQWRWDOEHWZHHQWKHSUH
LQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQDVVHVVPHQWVDQGWKHGDWDFROOHFWHGIURPWKHVH
SDUWLFLSDQWVZDVWDNHQRXWRIWKHDQDO\VLV7KHUHIRUHDOOIXUWKHUGDWDVHWVLOOXVWUDWHRQO\WKH
SUHLQWHUYHQWLRQVFRUHVRIWKRVHZKRSDUWLFLSDWHGLQWKHSRVWLQWHUYHQWLRQWHVWLQJ

7KHUHZDVDJURZWKLQWKHPHDQQXPEHURIUHSUHVHQWDWLRQVIURPWKHSUHLQWHUYHQWLRQ
DVVHVVPHQWWRWKHSRVWLQWHUYHQWLRQDVVHVVPHQW:KHQWHVWLQJWKHVWDWLVWLFDO
VLJQLILFDQFHRIWKLVGLIIHUHQFHWKH:LOFR[RQ6LJQHG5DQNV7HVWRIPHGLDQRIGLIIHUHQFHV
VKRZHGLWWREHVLJQLILFDQWO\GLIIHUHQW= S 

3RVWLQWHUYHQWLRQWKHUHSUHVHQWDWLRQVRIIUDFWLRQVDVGLYLVLRQHTXLYDOHQWIUDFWLRQVUHJLRQ
PRGHOVOHQJWKPRGHOVVHWPRGHOVQXPEHUOLQHVV\PEROVDOJRULWKPVSHUFHQWDJHVDQG
GHFLPDOIUDFWLRQVZHUHXVHGE\PRUHWKDQRIWKHUHVSRQGHQWV)LJXUH2YHUDOOLW
FDQEHVWDWHGWKDWWKHUHZDVDQLQFUHDVHLQWKHQXPEHURIUHSUHVHQWDWLRQVSRVWLQWHUYHQWLRQ
WRSUHLQWHUYHQWLRQ

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
)LJXUHVKRZVWKHQXPEHURIUHVSRQGHQWVSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQZKR
XVHGSDUWLFXODUUHSUHVHQWDWLRQVRQWKHLUFRQWHQWPDS&0,QWKHSUHLQWHUYHQWLRQGUDZLQJV
RQO\HTXLYDOHQWIUDFWLRQVUHJLRQPRGHOVVHWPRGHOVV\PEROLFUHSUHVHQWDWLRQSHUFHQWDJHV
DQGGHFLPDOIUDFWLRQVZHUHPHQWLRQHGE\PRUHWKDQRIWKHSDUWLFLSDQWV

Figure 7.21XPEHURIUHVSRQGHQWVZKRUHIHUUHGWRSDUWLFXODUUHSUHVHQWDWLRQLQWKHLUSUHDQG
SRVWLQWHUYHQWLRQFRQFHSWPDS

7RGHWHUPLQHLIWKHLQFUHDVHRIXVHRIDQ\RIWKHSDUWLFXODUUHSUHVHQWDWLRQVZDVVWDWLVWLFDOO\
VLJQLILFDQWO\WKH:LOFR[RQ6LJQHG5DQNV7HVW7DEOHZDVHPSOR\HG6WDWLVWLFDOO\
VLJQLILFDQWGLIIHUHQFHVZHUHIRXQGLQILYHRIWKHUHSUHVHQWDWLRQVDVGLYLVLRQQXPEHUOLQH
V\PEROLFSHUFHQWDJHDQGGHFLPDOIUDFWLRQV
 
0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
N
um
be
r 
Representations 
Pre-intervention Post-intervention 
139 

7DEOH
Wilcoxon Signed Ranks Test for statistically significant differences between pre and post-
intervention number of representations in CM 

5HODWHG6DPSOHV
:LOFR[RQ6LJQHG
5DQNV7HVW
5HSUHVHQWDWLRQ 0HGLDQRI
GLIIHUHQFHV
6WDWLVWLFDOO\a
VLJQLILFDQW"
 5DWLR  1R
As Division .034 Yes
(TXLYDOHQWIUDFWLRQV  1R
5HJLRQ  1R
$UHD  1R
/HQJWK  1R
'  1R
6HW  1R
Number Line .002 Yes
Symbolic .046 Yes
$OJRULWKP  1R
Percentage .025 Yes
Decimal fraction .014 Yes
1RWHaS

7KHQXPEHURIGLIIHUHQWUHSUHVHQWDWLRQVXVHGE\WKHUHVSRQGHQWVURVHIURPLQWKHSUH
LQWHUYHQWLRQDVVHVVPHQWWRLQWKHSRVWLQWHUYHQWLRQDVVHVVPHQW)LJXUH,QWKHSRVW
LQWHUYHQWLRQDVVHVVPHQWVHYHQRIWKHUHSUHVHQWDWLRQVZHUHXVHGE\DWOHDVWRXWRIWKH
UHVSRQGHQWV7KUHHRIWKHUHSUHVHQWDWLRQVZHUHHPSOR\HGE\EHWZHHQQLQHDQGRIWKH
UHVSRQGHQWVDQGWKUHHRIWKHUHSUHVHQWDWLRQVZHUHXVHGE\WKUHHRUOHVVRIWKHUHVSRQGHQWV

(YHQWKRXJKWKHUHVSRQGHQWVKDGEHHQDVNHGWRFRQVLGHUDOORIWKHUHSUHVHQWDWLRQVGXULQJ
WKHSURIHVVLRQDOOHDUQLQJVHVVLRQVIUDFWLRQVDVUDWLRVIUDFWLRQVDVDUHDDVSUHYLRXVO\
PHQWLRQHGIRUDUHDUHSUHVHQWDWLRQVUHJLRQVDUHWKHVDPHDUHDEXWQRWQHFHVVDULO\WKHVDPH
VKDSHDQGIUDFWLRQVDV'UHSUHVHQWDWLRQVescapedEHLQJFDSWXUHGRQWKHSRVWLQWHUYHQWLRQ
FRQFHSWPDSVE\UHVSHFWLYHO\DQGRIWKHUHVSRQGHQWV 
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 Semi-Structured Interview: Capacity to teach fractions 

:KHQDVNHGLQWKHVHPLVWUXFWXUHGLQWHUYLHZLIWKH\WKRXJKWWKH\ZHUHEHWWHUHTXLSSHGWR
SURPRWHVWXGHQWOHDUQLQJLQIUDFWLRQVEHFDXVHRIDWWHQGDQFHDWWKH3/,QWHUYLHZ4XHVWLRQ
WKHUHVSRQVHWRWKLVTXHVWLRQZDVXQLYHUVDOO\SRVLWLYH0RUHWKDQRQHWKLUGRIWKH
UHVSRQGHQWVXVHGWKHVXSHUODWLYHRIGHILQLWHO\WRH[SUHVVWKHLUSRVLWLYHSRVLWLRQ7DEOH
0DQ\RIWKHFRQYHUVDWLRQVIRFXVHGRQWKH6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.DV
GHILQHGE\+LOOHWDODWKDWWKHWHDFKHUVKDGDFTXLUHGIRUH[DPSOHXQLWLVLQJ
SDUWLWLRQLQJDQGVRRQDQGSHGDJRJLFDOFRQFHUQVVXFKDVWKHXVHRIPDQLSXODWLYH
PDWHULDOV

7DEOH
Perception of being better equipped to promote student learning in fractions, through 
attendance at this PL

(n=19)
1XPEHURI
UHVSRQVHV
RI
UHVSRQVHV
1R  
<HV  
'HILQLWHO\  
1RUHVSRQVH  

6RPHRIWKHFRPPHQWVPDGHWRVXSSRUWWKHDQVZHULQJRIWKLVTXHVWLRQZHUHDERXWVHOI
JURZWKDQGWKHGHYHORSPHQWRIWKHXQGHUVWDQGLQJRIFRQVWUXFWLYLVWSULQFLSOHVDQG
GHYHORSPHQWDOOHDUQLQJ
 
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
*5FRPPHQWHG
«WKDW¶VZK\,SHUVRQDOO\KDYHHQMR\HGWKH3'DVEHLQJRXUVFKRROWRJHWKHU
DQGDOOWKHWHDFKHUVWRJHWKHUEHFDXVHVRPHSHRSOHOHDUQWKLQJVTXLFNO\VRPH
SHRSOHOHDUQWKLQJVVORZO\VRPHRIWKHWHDFKHUVKHUHDUHEULOOLDQWDW
PDWKHPDWLFVDQGVRPHSHRSOHOLNHPHWDNHORQJHUWRXQGHUVWDQGFRQFHSWV
6RZKHQ,DVNTXHVWLRQV,¶PDFWXDOO\DFWLQJOLNHDVWXGHQW«DQG,ILQGDV
PXFKDVLWPDNHVPHIHHOVWUHVVHGEHFDXVH,¶PRSHQLQJP\VHOIXSIRUP\
ZHDNQHVVHVLW¶VDOVRDVWUHQJWKEHFDXVHWKHVHJX\VWKHWHDFKHUVJHWWRVHH
KRZSHRSOHOHDUQGLIIHUHQWO\LQFOXGLQJWHDFKHUV
7KLVGHYHORSPHQWRIWKHIXUWKHUXQGHUVWDQGLQJRIFRQVWUXFWLYLVWSULQFLSOHVDQG
GHYHORSPHQWDOOHDUQLQJPLJKWDSSHDUWREHIXQGDPHQWDOSHGDJRJ\LQWHDFKLQJEXWLWUDLVHV
DTXHVWLRQDERXWZKHWKHUWKLVWKHRU\LVDFWXDOO\SUDFWLVHG

*5DOVRFRPPHQWHG
«,ZDVMXVWRQWRLWYHU\TXLFNZDLWLQJDQGWKHQSHRSOHZHUHOLNHJHWWLQJLW
ZURQJDQG,ZDVOLNHKRZFRXOG\RXHYHQJHWWKDWZURQJOLNHLW¶VMXVWLW¶V
VRREYLRXVDQGWKHQ*HRIINLQGRIVDLGWRPH\HDK\HDK\RX¶YHJRWLWEXW
GR\RXUNLGVJHWLW",I\RX¶UHWKDWIDUDKHDG\RXNQRZOLNHWKDW¶VSUREDEO\
WUXH,¶YHSUREDEO\OHIWNLGVEHKLQGTXLWHDIHZWLPHV«

2QHLQWHUYLHZHH*5ZDVJHQHUDOO\QRWIRUWKFRPLQJZLWKDQVZHUVDQGKLVDQVZHUV
ZHUHWHUVHDQGQRWZHOOHODERUDWHG2QWKLVTXHVWLRQKHUHSOLHGZLWKKLVPRVWGHWDLOHG
DQVZHU
,WKLQNEHIRUH,FDPHKHUHIUDFWLRQVZDVMXVWVRUWRIRQWKHZKLWHERDUGGRLQJ
FDOFXODWLRQV\RXNQRZDGGLQJPXOWLSO\LQJDQGZRUNLQJRXWWKHV\VWHPRI
OHDUQLQJ,WKLQNZKLFK,ZDVXVHGWRZKHQ,ZDVDWVFKRROEXWQRZ,KDYH
JRQHEDFNWRWKHYHU\EDVLFVPD\EH\HDUWZR\HDUWKUHHZKLFK,FDQVWLOO
WHDFKZLWKP\\HDUILYHVJRLQJIURPWKHEHJLQQLQJJHWWLQJDFWLYLWLHV
OHDUQLQJWKHEDVLFVDQGJHWWLQJWKHPWRGRWKLQJVSK\VLFDOO\JRLQJWRWKH
ERDUGKROGLQJWKLQJVPRYLQJWKLQJVZKLFK,GLGQ¶WUHDOO\KDYHZKHQ,ZDV
DWVFKRROVR,VRUWRIWDXJKWWKDWZD\DVZHOOEXWWKLVLVDORWEHWWHUZLWKWKLV
VLFLQWHUDFWLYHDFWLYLWLHV
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
7KLVUHVSRQVHE\*5VXSSRUWVWKHUHVSRQVHWRWKHHDUOLHULQWHUYLHZTXHVWLRQZKHUHKH
ZDVDVNHGDERXWKLVDELOLW\WRWHDFKIUDFWLRQV+HLQGLFDWHGDSUHLQWHUYHQWLRQVFRUHRI
VHYHQDQGDSRVWLQWHUYHQWLRQVFRUHRI

 Semi-Structured Interview: Fractions content knowledge 

$VHFRQGWZRSDUWTXHVWLRQDVNHGGXULQJWKHVHPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQZDV
³+RZKDV\RXUFRQWHQWNQRZOHGJHDERXWIUDFWLRQVFKDQJHGWKURXJKWKLVFRXUVH"&RXOG\RX
DUWLFXODWHDFRXSOHRIWKHWKLQJV\RXKDYHOHDUQHG"´&RPPHQWVZHUHPDGHE\WKH
UHVSRQGHQWVZKRLQGLFDWHGWKDWWKH\IHOWWKH\KDGLPSURYHGWKHLUFRQWHQWNQRZOHGJHWKHLU
SHGDJRJ\DQGWKHUHIRUHWKHLUDELOLW\WRWHDFKIUDFWLRQV

7DEOH
Respondents’ perception as to if their content knowledge about fractions had changed 


n=19
1XPEHURI
UHVSRQVHV

RI
UHVSRQVHV
,PSURYHG  
1RWLPSURYHG  
1RWDQVZHUHG  

7KHUHZDVDQLPSOLFLWDQGLQWHQGHGPHDQLQJDWWDFKHGWRWKHZRUGFKDQJHGLQWKLVTXHVWLRQ
7KHLPSOLFDWLRQZDVWKDWFKDQJHGZRXOGPHDQWKDWWKH6XEMHFW0DWWHU.QRZOHGJH60.
DQGSDUWLFXODUO\WKHSDUWLFLSDQWV6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.ZRXOGKDYH
LPSURYHG7KHZRUGLPSURYHGZDVQRWXVHGLQWKHTXHVWLRQVRDVQRWWRLQIOXHQFHWKH
UHVSRQGHQWVSHUKDSVELDVLQJWKHPWRZDUGVWKLQNLQJWKH\QHFHVVDULO\QHHGHGWRSURYLGHD
SRVLWLYHUHVSRQVH

7KHSUHVVXUHRIUHVSRQGLQJWRTXHVWLRQVµRQWKHVSRW¶ZDVKLJKOLJKWHGDJDLQLQWKHUHVSRQVH
WRWKLVTXHVWLRQE\*5ZKRVDLG
2KWKLVLVTXLWHGLIILFXOWEHFDXVH,KDYHQ¶W«,ZDVQ¶WSUHSDUHGIRUWKLV

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5HVSRQGHQW*5GLGKRZHYHUFRQWLQXHE\VD\LQJ
,¶YHQHYHUEHHQUHDOO\JRRGDWPDWKVVRWKLVUHDOO\KHOSHGPHE\XVLQJDOORI
WKHFRQFUHWHPDWHULDOVKHOSLQJPHZLWKP\FRQWHQWNQRZOHGJHRUEHLQJDEOH
WRWDNHLWRYHUDQGH[SODLQLQJWRWKHFKLOGUHQ

*5H[SUHVVHGWKHYLHZRITXLWHDIHZUHVSRQGHQWV
,NQHZDORWRIWKHFRQWHQWEXWLW¶VORRNLQJDWGLIIHUHQWZD\VWRSUHVHQWLW,
WKLQNLW¶VPRUHWKDQMXVWNQRZLQJWKHFRQWHQWLW¶VDFWXDOO\KRZWRPDNHLW
LQWHUHVWLQJ

$JDLQWKHUHZDVDGHVLUHWRLOOXVWUDWHWKHV\PELRWLFUHODWLRQVKLSEHWZHHQ60.DQG3&.

5HVSRQGHQW*5GLGQRWLWHPLVHDUHDVRIFRQWHQWJURZWKEXWLQVWHDGJDYHDPRUH
µJOREDO¶EXWUHYHDOLQJUHIOHFWLRQ
G2-R10:0\FRQWHQWNQRZOHGJHZDVSUHWW\SRRUEHFDXVH,ZRXOGQHYHUJR
QHDULWDVDFKRLFHDQGLQIDFWWKHRQO\WKLQJWKDWVWRSVPHIURPWHDFKLQJ\HDU
LVKDYLQJWRWHDFKWKHPWKHKLJKHUPDWKVEHFDXVHRIP\FRQILGHQFHDQG
DELOLW\%XWKDYLQJVDLGWKDWQRZ,DPPXFKPRUHFRQILGHQWDQGKDYHD
EHWWHUDELOLW\WRVWDUWWKLQNLQJLQZD\VWKDWZRXOGHQKDQFHP\WHDFKLQJRI
IUDFWLRQV7KHUHDVRQ,FDPHLVQRWEHFDXVH,ORYHPDWKVRUIUDFWLRQVLW¶V
EHFDXVH,ZDQWHGWROHDUQWRGRLWSURSHUO\DQG,IHHOWKDW,DPPRUHWKDQKDOI
ZD\WRGRLQJLWUHDOO\UHDOO\ZHOO
Interviewer:6RKRZKDV\RXUWHDFKLQJFKDQJHGWKHQVR\RXDUHVD\LQJ
\RXDUHQRWDYRLGLQJLWDQ\PRUHEXW\RX¶UH«
G2-R10:%HFDXVH,FDQJHWXSWKHUHLQIURQWRIWKHPDQGVD\OHW¶VJRVWHSE\
VWHSEHFDXVH,FDQVHHQRZWKDWLW¶VQRWDTXLFNWKLQJWROHDUQDQGVRJRLQJ
IURPSODFHYDOXHRUZKROHQXPEHUVWRWKHQXPEHUOLQHVWRVKRZZKHUHWKH
GHFLPDOVILWDQGZKHQZHWDONDERXWIUDFWLRQVZHDOVRWDONDERXWGHFLPDOV
FRQFXUUHQWO\VRWKH\JHWLWWKDWWKH\PHDQWKHVDPHWKLQJ\HDK,GRQ¶WVK\
DZD\IURPWHDFKLQJLWQRZ
 
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
.H\)LQGLQJ
7KHUHVXOWVIURPWKHFRQFHSWPDSDQG4XHVWLRQVDQGIURPWKHVHPLVWUXFWXUHG
LQWHUYLHZLQGLFDWHWKDWWKHWHDFKHUV¶6SHFLDOLVHG&RQWHQW.QRZOHGJHZDVLQFUHDVHGWKURXJK
SURIHVVLRQDOOHDUQLQJ7KHUHLVDOVRWKHVXJJHVWLRQWKDWWKHPDQLSXODWLYHPDWHULDOVDOORZHG
VRPHUHVSRQGHQWVWRLPSURYHWKHLU6XEMHFW0DWWHU.QRZOHGJH60.DVZHOODVWKHLU
3HGDJRJLFDO.QRZOHGJH3.

 Summary 

7KHGDWDFROOHFWHGIURPFRQFHSWPDSVDQGLQWHUYLHZVLQGLFDWHGWKDWWKH3/LQWHUYHQWLRQ
HQKDQFHGWKHWHDFKHUV¶6SHFLDOLVHG&RQWHQW.QRZOHGJHRIIUDFWLRQV:KHQWKLVRXWFRPHLV
FRQVLGHUHGLQWKHOLJKWRIWKHDYDLODEOHOLWHUDWXUHWKLVLVH[WUHPHO\LPSRUWDQWIRUWKH
GHYHORSPHQWRIHIIHFWLYHWHDFKHUVRIWKLVGLIILFXOWWRSLF7KLVZLOOEHPRUHGHHSO\H[SORUHG
LQ&KDSWHU

$ORQJZLWKWKHGHYHORSPHQWRIFRQWHQWNQRZOHGJHWKHVHFRQGGRPDLQWRFRQVLGHULQWKH
EXLOGLQJRI3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.LVWKHGHYHORSPHQWRISHGDJRJLFDO
NQRZOHGJH&KDSWHUZLOOORRNDWWKHFROOHFWHGGDWDZLWKUHJDUGVWRWKHLPSDFWWKDWZHOO
VWUXFWXUHG3/KDVRQSULPDU\VFKRROWHDFKHUV¶SHGDJRJLFDONQRZOHGJHRIWHDFKLQJIUDFWLRQV

 
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CHAPTER 8 
8 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Pedagogical Knowledge of Teaching 
Fractions. 

 Pedagogical Content Knowledge Situations (PCKS) 

$OOUHVSRQGHQWVZHUHDVNHGWRFRPSOHWHDQLQLWLDO3HGDJRJLFDO&RQWHQW.QRZOHGJH
6LWXDWLRQV3&.6TXHVWLRQQDLUH$SSHQGL[ZKLFKRIIHUHGVFHQDULRVIRUZKLFKWKH\KDG
WRSURYLGHVROXWLRQVDQGLQPRVWFDVHVJLYHUHDVRQVIRUWKHLUDQVZHUV7KLVLQVWUXPHQWZDV
EDVHGXSRQVRPHHDUO\ZRUNE\&ODUNHDQG0LWFKHOO$WRWDORIILYHVLWXDWLRQVZHUH
SURYLGHG:KHQWKHWHDFKHUV¶UHVSRQVHVZHUHVFRUHG6LWXDWLRQKDGDYDOXHRIWKUHH
PDUNV6LWXDWLRQILYHPDUNV6LWXDWLRQILYHPDUNV6LWXDWLRQWKUHHPDUNVDQG
6LWXDWLRQILYHPDUNV7KHKLJKHUDQGWKHUHIRUHPRUHGHVLUDEOHWKHOHYHORI3&.DV
GHWHUPLQHGE\WKH5HVHDUFKHUWKHKLJKHUWKHVFRUHWKDWZDVDFKLHYHGE\WKHUHVSRQGHQW

8.1.1 Situation 1 

6LWXDWLRQ)LJXUHDVNHGWKHUHVSRQGHQWVWRFRQVLGHUWKHFRQFHSWRISDUWLWLRQLQJLQ
XQGHUVWDQGLQJIUDFWLRQVDQGWKH\ZHUHJLYHQILYHFKRLFHVRIQXPEHUVHWVWRXVHDQGWKHQ
DVNHGWRH[SODLQWKHLUUHDVRQLQJ:KDWHYHUVHWRIQXPEHUVWKHUHVSRQGHQWFKRVHWKH\WKHQ
KDGWRMXVWLI\WKLVGHFLVLRQ,QGHHGWKHMXVWLILFDWLRQZDVWKHPRVWLPSRUWDQWSDUWRIWKH
DQVZHUDVLWZDVQHHGHGWRDUWLFXODWHWKHVSHFLDOLVHGNQRZOHGJHRIWKHUHVSRQGHQW
 
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
:KLFKQXPEHUVVKRXOGEHXVHGDVLQLWLDO
H[DPSOHVWRLOOXVWUDWHWKHSODFHRI
SDUWLWLRQLQJLQXQGHUVWDQGLQJIUDFWLRQV"

D ò ѿ ó  
     
E ò ѿ ó  ǩ
     
F ò ó ǩ  
     
G ó ò ô  
 
H $OODERYHZRUNHTXDOO\DVZHOO

Figure 8.16LWXDWLRQ4XHVWLRQ

6HYHQWHHQRIWKHUHVSRQGHQWVFKRVHµF¶ZLWKIDLUO\VWURQJUHDVRQLQJVXFKDV
³«EHFDXVHWKHUHLVDSURJUHVVLRQRIQXPEHUVDQGDOODUHHYHQQXPEHUV´DQG³«LWDOORZVXV
WRVHHHTXLYDOHQFHHDVLO\´2WKHUOHVVZHOOH[SUHVVHGSHUKDSVPLVFRQFHLYHGUHDVRQVZHUH
³6LPSOHDFWLYLWLHVWKDWVKRZKRZWKHODUJHGHQRPLQDWRUDFWXDOO\PHDQVDVPDOOHUSDUW´DQG
³<RXFDQWHDFKWKDWWKHZKROHSDUWPD\FKDQJHEXW\RXUVLFVWLOOWDONLQJDERXWRQHSDUW
RI´7ZRSHRSOHWKRXJKWWKDWµD¶ZDVWKHPRVWIDYRXUDEOHQXPEHUVHWIRXU
µE¶DQGWKUHHµG¶,QWHUHVWLQJO\RQHSHUVRQZKRFKRVHµG¶DQG
GLGVRWRZRUNIURPWKHSUHPLVHRIEXLOGLQJXQGHUVWDQGLQJWKURXJKXVLQJWKHVDPHVL]H
GHQRPLQDWRU2IWKHUHVSRQGHQWVZKRDQVZHUHGEFDQGGVL[RIWKHPMXVWLILHGWKHLU
DQVZHUXVLQJWKHZRUGHTXLYDOHQFHDQGDUJXHGWKDWWKDWFRPELQDWLRQZRXOGEHEHVWWR
LOOXVWUDWHHTXLYDOHQFH7ZRRIWKHUHVSRQGHQWVERWKZKRDQVZHUHGµF¶DOVRVXJJHVWHGWKDW
WKHSDUWLWLRQLQJRIWKHIUDFWLRQVPLJKWEHPRUHHDVLO\DFFRPSOLVKHGXVLQJWKDWQXPEHUVHW

147 


Figure 8.23HUFHQWDJHUHVSRQVHVWR6LWXDWLRQ
8.1.2 Situation 2 

6LWXDWLRQ)LJXUHZDVSULPDULO\DLPHGDWVHHLQJLIWKHSDUWLFLSDQWVXQGHUVWRRGWKH
QHHGIRUPXOWLSOHUHSUHVHQWDWLRQVRIIUDFWLRQV7KHUHVSRQGHQWVZHUHDGYLVHGWKDWWKH\FRXOG
XVHDVPDQ\WLFNVWRLQGLFDWHWKHLUFKRLFHVDVWKH\WKRXJKWQHFHVVDU\

:KLFKUHSUHVHQWDWLRQVRIIUDFWLRQVDUH
QHFHVVDU\WRIRVWHUVWXGHQWXQGHUVWDQGLQJRI
XQLWIUDFWLRQVLHóòѿHWF3OHDVHLQGLFDWH
ZLWKDWLFN

6\PEROV

$UHDUHJLRQPRGHOV

'LPHQVLRQDOPRGHOV

1XPEHU/LQHV

6HWPRGHOV

1RQHRIWKHDERYH

$OORIWKHDERYH

Figure 8.36LWXDWLRQ4XHVWLRQ
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
7KLUWHHQRIWKHWHDFKHUVWKRXJKWWKDWDOORIWKHUHSUHVHQWDWLRQVZHUHUHTXLUHG
V\PEROVDUHDUHJLRQPRGHOWKUHHGLPHQVLRQDOPRGHOVQXPEHUOLQHVDQGVHWPRGHOVDQG
WLFNHGWKHFRUUHVSRQGLQJER[RUDOORIWKHDYDLODEOHER[HV)LJXUH1LQHPRUH
RIWKHUHVSRQGHQWVSLFNHGPXOWLSOHUHSUHVHQWDWLRQVEXWQRWDOOUHSUHVHQWDWLRQVDQGIRXURI
WKHUHVSRQGHQWVFKRVHWKHDUHDPRGHODVWKHLURQO\UHSUHVHQWDWLRQ


Figure 8.45HVSRQVHVWRZKLFKUHSUHVHQWDWLRQVRIIUDFWLRQVDUHQHFHVVDU\WRIRVWHUVWXGHQW
XQGHUVWDQGLQJRIXQLWIUDFWLRQV

:KLOVWDWWKLVVWDJHWKHUHFRJQLVLQJDOORIWKHUHSUHVHQWDWLRQVPLJKWKDYHEHHQDGHVLUDEOH
LIRYHUO\DPELWLRXVH[SHFWDWLRQWKHIDFWWKDWIRXUUHVSRQGHQWVFKRVHRQO\RQHUHSUHVHQWDWLRQ
ZDVTXLWHGLVWXUELQJ

8.1.3 Situation 3

6LWXDWLRQUHTXLUHGWKHSDUWLFLSDQWVWRUHVSRQGWRWKHIROORZLQJVWDWHPHQW

³:KHQJLYHQWKHVXPWKHVWXGHQW
JDYHDQLQFRUUHFWDQVZHU*LYHGLIIHUHQW
DQVZHUVWKDWWKHVWXGHQWPLJKWKDYHJLYHQDQG
JLYHUHDVRQVIRUWKHPLVFRQFHLYHGDQVZHU´


Figure 8.56LWXDWLRQ6WDWHPHQWDQGTXHVWLRQ
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

3DUWLFLSDQWVZHUHDVNHGWRSURSRVHILYHPLVFRQFHSWLRQVWKDWWKHVWXGHQWPLJKWGLVSOD\LQ
JLYLQJWKLVLQFRUUHFWDQVZHU7DEOH0LVFRQFHSWLRQµH¶UHDVRQLQJZLWKQRREYLRXV
XQGHUVWDQGLQJRIPLVFRQFHSWLRQVZDVXWLOLVHGE\WKH5HVHDUFKHULQLQVWDQFHVZKHUHWKH
WHDFKHUVZURWHDQH[SODQDWLRQZKLFKGLGQRWWRWKLV5HVHDUFKHUVHHPSODXVLEOHEXWPLJKW
KDYHEHHQSRVVLEOHIRUH[DPSOH³0XOWLSO\LQJWKUHHDQGQLQHWKHQDGGLQJWZRDQGVHYHQ´
$OWKRXJKDVNHGWRSURYLGHILYHSRVVLEOHH[SODQDWLRQVIRUWKHLQFRUUHFWDQVZHUWKUHH
WHDFKHUVSURYLGHGRQO\RQHSRVVLEOHH[SODQDWLRQWHDFKHUVSURYLGHGWZRH[SODQDWLRQV
ILYHWHDFKHUVSURYLGHGWKUHHH[SODQDWLRQVWKUHHSURYLGHGIRXUDQGWKUHHSURYLGHGILYH
UHDVRQDEOHDQGWKHUHIRUHSRVVLEOHH[SODQDWLRQV

7DEOH
Number of respondents who described possible misconceptions for Situation 3 

0LVFRQFHSWLRQ(n=17) 1XPEHU
D :KROHQXPEHUUHDVRQLQJ±DGGLQJWKHQXPEHUVIRUDQDQVZHURI


E 8VHRIHLWKHUGHQRPLQDWRUZLWKRXWILQGLQJDFRPPRQGHQRPLQDWRU±IRU
DQVZHUVRIRU


F ,QFRUUHFWJHQHUDOLVDWLRQDQGPXOWLSO\LQJGHQRPLQDWRUVEXWDGGLQJ
QXPHUDWRUV±


G 9DULDWLRQVRQSUHYLRXVDQVZHUVWRPLVFRQFHSWLRQDEDQGF


H 5HDVRQLQJZLWKQRREYLRXVXQGHUVWDQGLQJRIPLVFRQFHSWLRQV


I $GGLQJDOOQXPEHUVWRJHWKHUZLWKQRFRQFHSWRIIUDFWLRQV 



 
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
8.1.4 Situation 4 

6LWXDWLRQSRVHGWKHIROORZLQJVLWXDWLRQ

³7KH<HDUWHDFKHUWROGKHUFODVVRQWKHILUVW
GD\RIZRUNLQJZLWKIUDFWLRQV³1RWKLQJLV
PRUHLPSRUWDQWLQXQGHUVWDQGLQJIUDFWLRQVWKDQ
ILQGLQJRXWZKDWWKHXQLWLV´,VVKHFRUUHFW"
([SODLQ\RXUUHDVRQLQJ´

Figure 8.66LWXDWLRQ6WDWHPHQWDQGTXHVWLRQ

6LWXDWLRQRIWKLVDVVHVVPHQW)LJXUHSRVHGDTXHVWLRQZKLFKUHTXLUHGWKHWHDFKHUVWR
H[SUHVVZKDWWKH\FRQVLGHUHGDNH\XQGHUVWDQGLQJZLWKUHJDUGVWRIUDFWLRQV6HYHQWHHQ
UHVSRQGHQWVDJUHHGZLWKWKHVWDWHPHQWVHYHQUHVSRQGHQWVGLVDJUHHGZLWKWKHVWDWHPHQWDQG
GHFODUHGWKDWWKH\EHOLHYHGWKDWWKHXQGHUVWDQGLQJWKDWIUDFWLRQVDUHDERXWHTXDOSDUWVZDV
SLYRWDODQGWZRIDLOHGWRUHVSRQGWRWKHTXHVWLRQ2IWKHWHDFKHUVZKRDJUHHGZLWKWKH
VWDWHPHQWILYHZHUHXQDEOHWRDUWLFXODWHZK\WKH\VRUHVSRQGHG


Figure 8.76LWXDWLRQ±5HVSRQVHVWRWKHVWDWHPHQW

,IWKHUHZDVDQDUHDRIFRQFHUQKHUHLWZDVOHVVDERXWZKHWKHURUQRWWKHWHDFKHUVDJUHHG
DQGPRUHDERXWWKHIDFWVRPHFRXOGQRWDUWLFXODWHDUHDVRQIRUWKHLUDQVZHU

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
8.1.5 Situation 5 

7KHILQDOVLWXDWLRQ)LJXUHZDVLQWHQGHGWRUHYHDOWKHSDUWLFLSDQW¶VRZQNQRZOHGJHRI
IUDFWLRQVDQGWKHQWRDVNWKHPWRLGHQWLI\VRPHSRVVLEOHPLVFRQFHSWLRQVWKDWRWKHUVPLJKW
KDYH7KHUHVSRQGHQWVZHUHJLYHQILYHUHVSRQVHVRQHRIZKLFKZDVFRUUHFWDVNHGWR
LGHQWLI\WKHFRUUHFWDQVZHUDQGWKHQDVNHGWRDUWLFXODWHKRZDQDQVZHUZKLFKZDVLQFRUUHFW
PLJKWKDYHEHHQWKRXJKWFRUUHFW

7KHVWXGHQWVLQD<HDUFODVVJDYHWKH
IROORZLQJDQVZHUVWRWKHIROORZLQJSUREOHP
'HWHUPLQHDQGLQGLFDWHZKLFKWKHFRUUHFW
DQVZHULVDQGWKHQKRZWKH\PLJKWKDYH
DFKLHYHGWKHLUPLVFRQFHLYHGDQVZHU

:KDWIUDFWLRQRIWKHFLUFOHLVSDUW'"


Figure 8.86LWXDWLRQ6WDWHPHQWDQGTXHVWLRQV

7KHFRUUHFWDQVZHURIZDVLGHQWLILHGE\RIWKHWHDFKHUVZKLOHRQHVHOHFWHGRSWLRQF
DQGRQHVHOHFWHGRSWLRQH2QHUHVSRQGHQWGLGQRWLQGLFDWHZKLFKFKRLFHZDV
FRUUHFW(LJKWUHVSRQGHQWVSRVLWHGIRXUSRVVLEOHH[SODQDWLRQVRIWKHUHVSRQGHQWVSRVLWHG
WKUHHSODXVLEOHH[SODQDWLRQVIRUWKHZURQJDQVZHUDQGHLJKWVXJJHVWHGWZRH[SODQDWLRQV
7HQRIWKHUHVSRQGHQWVFRXOGQ¶WLGHQWLI\WKHFRUUHFWDQVZHUQRUWKHQJLYHSODXVLEOH
UHDVRQVZK\WKHRWKHUDQVZHUVPLJKWKDYHEHHQRIIHUHG$QVZHUVVXSSOLHGIRUWKLVSDUWRI
WKHDVVHVVPHQWFRYHUHGSRVVLEOHVROXWLRQVWUDWHJLHVVXFKDVWKRVHVKRZQLQ7DEOH
 
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
7DEOH
Number of occasions a particular answer was supplied for Situation 5 

$QVZHUVXSSOLHG 1XPEHURIWLPHV
FRQVLGHUHG
3RRUHVWLPDWLRQ 
9LHZLQJRQO\OHIWKDQGVLGHRIVKDSH 
1RWGHWHUPLQLQJQHHGIRUHTXDOSDUWV 
8VLQJNQRZOHGJHRIIDPLOLDUEXW
LQFRUUHFWIUDFWLRQV

*XHVVLQJ 

7KH3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6TXHVWLRQQDLUH$SSHQGL[ZDV
DGPLQLVWHUHGIRUDVHFRQGWLPHWRWKHUHVSRQGHQWVGXULQJWKHODVWSURIHVVLRQDOOHDUQLQJ
VHVVLRQDIWHUWKHLQWHUYHQWLRQ$VWKHUHZHUHDQXPEHURISDUWLFLSDQWZLWKGUDZDOVEHIRUH
WKHSRVWLQWHUYHQWLRQTXHVWLRQQDLUHZDVJLYHQDOOVXEVHTXHQWGDWDVHWVLOOXVWUDWHRQO\WKH
SUHLQWHUYHQWLRQLQSXWRIWKRVHZKRSDUWLFLSDWHGLQWKHSRVWLQWHUYHQWLRQDVVHVVPHQW
6LWXDWLRQKDGDYDOXHRIWKUHHPDUNV6LWXDWLRQILYHPDUNV6LWXDWLRQILYHPDUNV
6LWXDWLRQWKUHHPDUNVDQG6LWXDWLRQILYHPDUNV7KHPRUH3&.WKDWZDVLGHQWLILHGE\
WKH5HVHDUFKHUWKHKLJKHUWKHQXPHULFDOVFRUHLWZDVJLYHQ7KHUHIRUHDVFRUHRIRQHRXWRI
ILYHZRXOGLQGLFDWHOLWWOH3&.VKRZQDQGDVFRUHRIIRXURXWRIILYHDJRRGGHDORI3&.
VKRZQ

7DEOH
Pre and post-intervention responses to PCKS questionnaire  

(n=17)
3UH
LQWHUYHQWLRQ
3RVW
LQWHUYHQWLRQ 'LIIa
6LWXDWLRQ
   
   
   
   
   
0HDQ   
aS:LOFR[RQ6LJQHG5DQNV
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
$VLPSOHVXUYH\RIWKHGLIIHUHQFHEHWZHHQWKHSUHDQGSRVWLQWHUYLHZUHVXOWVVXJJHVWHGWKDW
WKHUHZDVJURZWKLQ3&.DQGWKHVWDWLVWLFDOSDFNDJH6366ZDVHPSOR\HGWRMXGJHWKH
VLJQLILFDQFHRIWKDWJURZWK:KHQWKHGLIIHUHQFHLQWKHPHDQVFRUHV7DEOHZDV
FRPSDUHGXVLQJWKH:LOFR[RQ6LJQHG5DQNV7HVWDKLJKO\VLJQLILFDQWVWDWLVWLFDOGLIIHUHQFH
ZDVQRWHGS 

7DEOH
Wilcoxon Signed Ranks Test for Pre (PCKS) and post (PCKSA) intervention statistical 
significance of differences between individual situations 

5HODWHG6DPSOHV
:LOFR[RQ6LJQHG
5DQNV7HVW
5HSUHVHQWDWLRQ 0HGLDQRI
GLIIHUHQFHV
 4XHVWLRQSUHDQGSRVW
LQWHUYHQWLRQ
*
4XHVWLRQSUHDQGSRVW
LQWHUYHQWLRQ

4XHVWLRQSUHDQGSRVW
LQWHUYHQWLRQ


4XHVWLRQSUHDQGSRVW
LQWHUYHQWLRQ
*
4XHVWLRQSUHDQGSRVW
LQWHUYHQWLRQ
*
*S:LOFR[RQ6LJQHG5DQNV
.H\)LQGLQJ
7KHWHDFKHUVPDGHVWDWLVWLFDOO\VLJQLILFDQWJDLQVLQ3&.IRUWHDFKLQJIUDFWLRQVLQUHVSRQVH
WRWKH3/LQWHUYHQWLRQ
 
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 Semi - Structured Interview: Approach to teaching fractions 

:KHQDVNHGLQWKHVHPLVWUXFWXUHGLQWHUYLHZWKHTXHVWLRQ³+DVWKLV3/FKDQJHGWKH
PDQQHULQZKLFK\RXZLOOWHDFKIUDFWLRQV",IVRZK\DQGKRZ"´4XHVWLRQDOO
UHVSRQGHQWVLQGLFDWHGWKDWWKH3/KDGFKDQJHGWKHPDQQHULQZKLFKWKH\ZRXOGWHDFK
IUDFWLRQV,QIRUPDWLRQDVWRKRZWKHLUSUDFWLFHZRXOGFKDQJHZDVFROODWHGLQRUGHUWRVHHLI
WKHPHVKDGVWDUWHGWRDSSHDU7DEOH1HDUO\KDOIRIWKHSDUWLFLSDQWVVWDWHG
WKDWWKHXVHRIPDQLSXODWLYHPDWHULDOVZRXOGEHFRPHPRUHSUHYDOHQWLQWKHLUWHDFKLQJRI
IUDFWLRQV

7DEOH
Indicated changed manner in teaching of fractions  

(n=27)
1XPEHU
RI
UHVSRQVHV
RI
UHVSRQVHV
0RUHXVHRIPDQLSXODWLYH
PDWHULDOV
 
6WDUWIURPEDVLFV  
  
0RYHGDZD\IURPHDUO\
WHDFKLQJRIDOJRULWKPV
 
8VHRIPRUHDQGRUGLIIHUHQW
UHSUHVHQWDWLRQV
 
,QWHJUDWLRQLQWRRWKHU
PDWKHPDWLFVWRSLFV
 
6WUHQJWKHQHGDQGVXSSRUWHG
SHGDJRJLFDOEHOLHIV
 
$PRUHV\VWHPDWLFDSSURDFKWR
WHDFKLQJIUDFWLRQV
 
&RQVWDQWUHYLVLRQRIFRQFHSWV  
0RUHWLPHRQIUDFWLRQV  
1RUHVSRQVH  

:KDWLVRILQWHUHVWKHUHLVQRWWKHDVVHUWLRQWKDWFKDQJHZLOOWDNHSODFHEXWUDWKHUKRZWKH
UHVSRQGHQWVLQGLFDWHGWKDWWKH\ZLOOFKDQJHWKHLUSUDFWLFH7KLVFKDQJHLQSHGDJRJLFDO
SUDFWLFHLVVHHQE\WKH5HVHDUFKHUDVDSRVLWLYHUHFRJQLWLRQRIWKHXVHRIPDQLSXODWLYH
PDWHULDOVZKLFKLQWXUQJRHVVRPHZD\WRSURYLGLQJWKHSODWIRUPIRUUHIOHFWLRQXSRQZK\
RQHZRXOGXWLOLVHWKHVHPDWHULDOV
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
8VLQJWKHGRPDLQVDQGGHILQLWLRQVRI+LOOHWDODDOORIWKHUHVSRQVHVIHOOLQWRWKH
FDWHJRU\RI3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.ZLWKRIWKHUHVSRQVHVEHLQJ
DEOHWREHFDWHJRULVHGDV.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7,IWKLVLQGLFDWHG
DOWHUDWLRQRISUDFWLFHLVFDUULHGLQWRWKHFODVVURRPWKHQWKH3/ZLOOKDYHDIIHFWHGWKH3&.RI
WKHUHVSRQGHQWV

*5VSHDNVRIXVLQJPDQLSXODWLYHPDWHULDOV
<HDKDJDLQZLWKWKHKDQGVRQDFWLYLWLHV,SUREDEO\ZRXOGQ¶WKDYHGRQHDV
PDQ\DVZKDW,GRQRZDQG,VXSSRVH\HDKMXVWEXLOGLQJIURPFHUWDLQ
WKLQJVDQGKRZWRPRYHIRUZDUGXVLQJWKRVHKDQGVRQDFWLYLWLHV,JXHVVLW¶V
RQHWKLQJWRGRDRQFHRIIOHVVRQZLWKWKHPEXWWREULQJWKHPEDFNLQDJDLQ
DQGKRZWREXLOGRQWKDW

7KLVZDVDSRVLWLYHVKLIWLQWKLQNLQJLQWKLVUHVSRQGHQWDVLQDFRQYHUVDWLRQWKDWZDVKHOG
SULRUWRDQ\SURIHVVLRQDOOHDUQLQJWDNLQJSODFHVKHVWURQJO\LQGLFDWHGWKDWVKHIHOWTXLWH
FRQILGHQWDQGDEOHWRWHDFKIUDFWLRQVDQGWKRXJKWWKDWWH[WERRNVDQGWKHWHDFKLQJRI
DOJRULWKPVOD\DWWKHKHDUWRIXQGHUVWDQGLQJIUDFWLRQV,WVKRXOGDOVREHVWDWHGWKDWZKHQ
FRPSOHWLQJWKHSRVWLQWHUYHQWLRQLQWHUYLHZTXHVWLRQVUHJDUGLQJKHUFRQILGHQFHDQGDELOLW\
WRWHDFKIUDFWLRQVDWWKHFRPPHQFHPHQWRIWKH3/VKHRQO\UDWHGKHUVHOIDVSUHWW\JRRGLQ
UHODWLRQWRKHUFRQILGHQFHDQGDYHUDJHLQUHODWLRQWRKHUDELOLW\7KLVDJDLQZDVLQFRQWUDVW
WRKHUYHUEDODQGXQUHFRUGHGSUHLQWHUYHQWLRQSHUFHSWLRQV

*5VSRNHRIVWUHQJWKHQLQJDQGVXSSRUWLQJKHUSHGDJRJLFDOEHOLHIV
,WDGGVYDOXHUDWKHUWKDQFKDQJHVWKHZD\EHFDXVH,ZDVKDQGVRQDQ\ZD\

7KLVIRFXVRQ3&.ZDVIXUWKHUH[SORUHGWKURXJKWKHLQWHUYLHZTXHVWLRQ³,I\RXKDGWR
DGYLVHRQ\RXUWRSILYHWLSVIRUWHDFKLQJIUDFWLRQVZKDWZRXOGWKH\EHDQGZK\"'RQ¶W
ZRUU\DERXWWKHRUGHUDQGLI\RXQHHGPRUHWKDQILYHWKDW¶VILQH´8VLQJWKHGRPDLQVDQG
GHILQLWLRQVRI+LOOHWDODRIWKHUHVSRQVHVUHODWHGWR3&.DQGLQ
SDUWLFXODU.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&77KHUHPDLQLQJILYHUHVSRQVHV
FDPHXQGHUWKHEDQQHURI6XEMHFW0DWWHU.QRZOHGJH60.KLJKOLJKWLQJWKH
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
SDUWLFXODUGLPHQVLRQRI6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.LQGLFDWHGEHORZE\
7DEOH

7KHUHVSRQVHVLQ7DEOHKLJKOLJKWHGE\DVWHULVNVZHUHFRQVLGHUHGE\WKH5HVHDUFKHU
WREHRIJUHDWLPSRUWDQFHDQGWKHLULPSRUWDQFHZDVH[SUHVVHGLQWKH3/EXWQHYHUH[SOLFLWO\
H[SUHVVHG1RWDOORIWKHUHVSRQGHQWVSURYLGHGILYHDQVZHUVIRUWKLVTXHVWLRQ


7DEOH
Respondents’ top five tips for the teaching of fractions 

(n=42)
1XPEHU
RI
UHVSRQVHV
RI
UHVSRQVHV
 8VHPDQLSXODWLYHPDWHULDOV  
 6WDUWZLWKWKHEDVLFV  
 3URFHHGVORZO\  
 %HSUHFLVHZLWKODQJXDJH  
.&7 &KRRVHUHSUHVHQWDWLRQVFDUHIXOO\  
 8VHPXOWLSOHUHSUHVHQWDWLRQV  
 $SSO\SULQFLSOHVRIFRQVWUXFWLYLVP  
 /LQNWRWKHµUHDO¶ZRUOGFRQWH[WXDOLVH  

 0DNHH[SOLFLWOLQNVWRGHFLPDOIUDFWLRQV
DQGSHUFHQWDJHV  
6&. 0DNHH[SOLFLWOLQNVWRSODFHYDOXH  
 6WUHVVNQRZOHGJHRIWKHµXQLW¶  


7KHraison d’êtreIRUWKLVTXHVWLRQZDVWRWU\WRDVFHUWDLQZKDWHOHPHQWVRIWKH3/WKH
WHDFKHUVSHUFHLYHGPRVWYDOXDEOHDQGZKLFKZHUHWKHUHIRUHSLYRWDOWRWKHWHDFKLQJDQG
OHDUQLQJRIIUDFWLRQV7KHUHVSRQVHVVHHPWRLQGLFDWHWKDWFDUU\LQJWKHPHVVDJHRIJRRG
SHGDJRJ\ZDVSHUKDSVVHHQDVPRUHLPSRUWDQWWKDQLPSURYLQJRULQFUHDVLQJWKH6&.RI
WHDFKHUV
 
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
*5WDONHGDERXWKDYLQJDQµDKD¶PRPHQWIRUKHUVHOIWKURXJKXVLQJPDQLSXODWLYH
PDWHULDOVRYHUDQDEVWUDFWH[SODQDWLRQ
2K,MXVWKDGWKLVDKDPRPHQWEHFDXVHRQHRIWKHWHDFKHUVDVNHGPHVKH
KDGGRQHò[RUVRPHWKLQJQRòGLYLGHGE\DQG,ZDVVKHGLGQ¶W
XQGHUVWDQGLWDQG,HYHQZHQWWRWKHKLJKVFKRROWKH+2'+HDGRI
'HSDUWPHQWDQGVDLGFDQ\RXVKRZPHWKLVLQSLFWXUHV"$QGKHEDVLFDOO\
VDLGRKQRQRQRWKDW¶VWRRKDUGWRVKRZLQSLFWXUHV\RXDFFHSWLWDQG\RX
LQYHUWWKHRWKHURQHDQG\RXWLPHVLW(YHU\RQHNQRZVKRZWRGRWKDWEXW,
ZDQWHGWRNQRZKRZLWZRUNHG,WRRNWKH«3DWWHUQ%ORFNV,ZDV
GHWHUPLQHG,HQGHGXSGRLQJLWZLWKDSLFWXUHUDWKHUWKDQWKH3DWWHUQ%ORFNV
,ZDVYHU\H[FLWHG

*5UHVSRQGHGLQDGLIIHUHQWPDQQHULQWKDWKHGLGQRWORRNDWDQVZHULQJWKHTXHVWLRQ
WKURXJKKLVH[SHULHQFHIURPWKHHOHPHQWVRIWKH3/EXWUDWKHUWKH3/H[SHULHQFHLWVHOI
<RX¶YHJRWWRJRWRD3'DQGJRDQGVXUURXQG\RXUVHOIZLWKSHRSOHZKR
NQRZZKDWWKH\DUHWDONLQJDERXWZKRKDYHH[SHULHQFHGDOOGLIIHUHQW
DFWLYLWLHVDQGOHVVRQVLQFODVVURRPVJRDQGVWHDOWKHLULGHDVDQGWDNHWKHP
\RX¶YHJRWWREHFUHDWLYH\RXUVHOIDQGDGDSWLWWR\RXURZQFODVVURRPDQG
VFKRROLI\RXGRQ¶WKDYHWKHHTXLSPHQW\RX¶YHJRWWRPDNHLWZKLFKZHGLG
ZKLFKLVDOHVVRQLQLWVHOISUREDEO\JRWWRILQGZKHUHWKHOHYHORI\RXUNLGV
DUHDWVR\RX¶YHJRWWRVWDUWIURPVRPHZKHUHDQGSUREDEO\VWDUWIURPEHORZ
WKDWHYHQMXVWWRPDNHVXUHWKHJURXQGLQJLVJRRGDQGWKHQJRIURPWKHUH
WKDW¶VZKDW,ZRXOGVD\

$QRWKHUSHUVRQ*5FRXOGRQO\ILQGKDQGVRQDFWLYLWLHVDVEHLQJLPSRUWDQWEXW
TXDOLILHGWKLVE\VD\LQJ
«WKDWZDVSUREDEO\WKHUHDOO\PDMRUWKLQJIRUPHDQGRWKHUWKLQJVWKDW«,
ZRXOGUHDOO\QHHGWRUHIOHFW«WKDW¶VWHUULEOHLW¶VEHHQDYHU\UHZDUGLQJ
H[SHULHQFHDQG,¶YHUHDOO\JRWDORWRXWRILWEXWRQWKHVSRWZLWKDOLWWOH«
7KLVODFNRIRSSRUWXQLW\WRUHIOHFWLVSHUKDSVRQHRIWKHGUDZEDFNVRIDQLQWHUYLHZ
VLWXDWLRQSDUWLFXODUO\RQHWKDWWKHUHVSRQGHQWVNQRZLVEHLQJUHFRUGHG3HUKDSV
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
XQVXUSULVLQJO\JLYHQWKHSUR[LPLW\RIWKHDVNLQJRIWKHTXHVWLRQVWKHWZRPRVWSRSXODU
UHVSRQVHVWRWKLVTXHVWLRQZHUHWKHVDPHDVWRWKHSUHYLRXVTXHVWLRQFRQFHUQLQJKRZWKH
UHVSRQGHQWVZRXOGFKDQJHWKHLUPDQQHURIWHDFKLQJIUDFWLRQV

$IXUWKHUTXHVWLRQDVNHGGXULQJWKHVHPLVWUXFWXUHGLQWHUYLHZWKDWHOLFLWHGPRUHVXSSRUWIRU
PDQLSXODWLYHPDWHULDOVZDV³:KDWGR\RXWKLQN\RXKDYHOHDUQHGWKURXJKDWWHQGLQJWKLV3/
DQGKRZZLOOLWFKDQJH\RXUSUDFWLFHIURPQRZRQ"´2IWKHUHVSRQVHVWRWKLVTXHVWLRQ
7DEOHHVSRXVHGWKHLQFUHDVHGXVHRIPDQLSXODWLYHPDWHULDOV2QHRWKHU
UHVSRQVHFRQFHUQHGWKHXVHRIPRUHSDSHUIROGLQJDFWLYLWLHV$OWKRXJKWKLVFRXOGEHVHHQDV
DXVHRIPDQLSXODWLYHPDWHULDOVDVLWLVWKLVZDVSODFHGLQDVHSDUDWHFDWHJRU\GXHWRWKH
IDFWWKDWWKLVUHSO\ZDVH[SOLFLWO\DERXWSDSHUIROGLQJDQGWKHGLIIHUHQWUHSUHVHQWDWLRQV
UHTXLUHGWRHQVXUHWKDWDXQGHUVWDQGLQJZDVJHQHUDOLVDEOHDFURVVDYDULHW\RIGLIIHUHQWVL]HG
DQGVKDSHGUHJLRQV7KUHHRIWKHUHVSRQGHQWVGLGQRWRIIHUDUHVSRQVHWRWKLV
TXHVWLRQ

8VLQJWKHGRPDLQVDQGGHILQLWLRQVRI+LOOHWDODWKUHHRIWKHJURXSLQJVPRUHXVHRI
PDQLSXODWLYHPDWHULDOVPRUHFDUHDERXWOHVVRQVHTXHQFHDQGORWVRISDSHUIROGLQJ
UHSUHVHQWLQJRIWKHUHVSRQVHVVLWWLQJXQGHUWKHKHDGLQJRI3&.DQGWKHVXE
HOHPHQWRI.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&72IWKHUHPDLQLQJWKUHHRIWKH
JURXSLQJVFRQWH[WXDOLVLQJIUDFWLRQVDUWLFXODWLQJOLQNVWRRWKHUPDWKHPDWLFVDQGVSHQGLQJ
PRUHWLPHRQIUDFWLRQVUHSUHVHQWHGWKUHHUHVSRQGHQWV7KHVHDOVRUHODWHWR3&.
EXWDELGHXQGHUWKHVXEKHDGLQJRI.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&
 
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7DEOH
How the teaching practice of the respondents be changed post-intervention 

(n=19)
1XPEHU
RI
UHVSRQVHV

RI
UHVSRQVHV
 0RUHXVHRIPDQLSXODWLYHPDWHULDOV  
.&7 0RUHFDUHDERXWOHVVRQVHTXHQFH  
 /RWVRISDSHUIROGLQJ  

 $UWLFXODWLQJOLQNVWRRWKHUPDWKV  
.&& 6SHQGLQJPRUHWLPHRQIUDFWLRQV  
 &RQWH[WXDOLVLQJIUDFWLRQV  

 1RUHVSRQVH  

2QHSDUWLFXODUO\UHYHDOLQJFRPPHQWFDPHIURP*5ZKRVDLG
,WKLQN,¶YHOHDUQHGWKDWIUDFWLRQVDUHDORWKDUGHUWRWHDFKWKDQ\RXLQLWLDOO\
WKLQNLWV«,ZRXOGSUREDEO\UDWHLWDVRQHRIWKHKDUGHVWWKLQJVWRWHDFKLQ
PDWKVEHFDXVHWKHUHLVVRPXFKVWXII\RX¶YHJRWWRXQGHUVWDQG<RX¶YHJRW
WRPDNHVXUHNLGVKDYHWKHXQGHUVWDQGLQJDQGNQRZOHGJHEHIRUHWKH\
DFWXDOO\VWDUWPRYLQJLQWRWKHKDUGHUFRQFHSWVDQGWKHKDUGHUIUDFWLRQV6R
\HDK,WKLQNLWKDVUHDOO\RSHQHGP\H\HVXSDVWRKRZGLIILFXOWLWDFWXDOO\LV
DQGKRZPXFKDVDGXOWVZHDFWXDOO\WDNHIRUJUDQWHGEHFDXVHZHNQRZ
DERXWIUDFWLRQV:HDUHIDPLOLDUZLWKWKHPEXWWKHUHZDVHYHQVRPHVWXII
WKDWZDVGRQHLQWKH3'ZKHUH,ZDVVLWWLQJWKHUHJRLQJRRK,GRQ¶WIXOO\
XQGHUVWDQGWKLVVRLI,¶PKDYLQJWURXEOHZLWKLWDQG,¶YHJRQHWKURXJK
SULPDU\VFKRRODQGKLJKVFKRRODQGGRQHLWDOO,FDQ¶WLPDJLQHZKDWNLGVDUH
IHHOLQJDQGWKLQNLQJ«
7KLVUHVSRQGHQWKDGSUHYLRXVO\VWDWHGLQDQXQUHFRUGHGFRQYHUVDWLRQWKDWKHKDGFRPSOHWHG
PDWKHPDWLFVXQLWVDWXQLYHUVLW\

.H\)LQGLQJ
3RVWLQWHUYHQWLRQVHPLVWUXFWXUHGLQWHUYLHZVUHYHDOHGVWURQJJURZWKLQWKHWHDFKHUV¶3&.
IRUWHDFKLQJIUDFWLRQV
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 Semi-Structured Interview – Generalising the knowledge to other 
domains of mathematics 

7KHILQDOTXHVWLRQIURPWKHVHPLVWUXFWXUHGLQWHUYLHZZKLFKSUREHGWKHGHYHORSPHQWRI
3&.ZDV³:KDWKDYH\RXOHDUQHGIURPWKLV3/DERXWIUDFWLRQVWKDW\RXFDQJHQHUDOLVHLQWR
ZLGHUWHDFKLQJDERXWPDWKHPDWLFV"´7DEOH8VLQJWKHGRPDLQVDQGGHILQLWLRQVRI+LOO
HWDODWKLV5HVHDUFKHUGHWHUPLQHGWKDWVHYHQRIWKHFDWHJRULHVRIUHVSRQVHV
FRXOGEHFDWHJRULVHGDV3&.7KUHHUHVLGHLQ.QRZOHGJHRI&RQWHQWDQG
7HDFKLQJ>.&7@DPRUH³KDQGVRQSHGDJRJLFDODSSURDFK´³PRUHFDUHIXOXVHRIODQJXDJH´
DQG³DFRQFHQWUDWLRQRQSURFHVVRYHUVROXWLRQV´7KUHHUHVLGHLQ.QRZOHGJHRI&RQWHQWDQG
6WXGHQWV>.&6@³PDNLQJFRQQHFWLRQVWRRWKHUOHDUQLQJ´³DLPLQJIRUGHSWKRI
XQGHUVWDQGLQJ´DQG³DQHHGWRPRYHPRUHVORZO\LQWRV\PEROLFUHSUHVHQWDWLRQV´2QH
UHVLGHVLQ.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP>.&&@³WKHQHHGWRGLIIHUHQWLDWH´7ZR
RIWKHFDWHJRULHVEHORQJHGLQ6XEMHFW0DWWHU.QRZOHGJH>60.@RQHDV
&RPPRQ&RQWHQW.QRZOHGJH>&&.@³WKHLPSRUWDQFHRISODFHYDOXH´DQGRQHDV
6SHFLDOLVHG&RQWHQW.QRZOHGJH>6&.@³SDUWZKROHXQGHUVWDQGLQJ´6RPHUHVSRQGHQWV
SURYLGHGPRUHWKDQRQHDQVZHUWRWKLVTXHVWLRQDQGRQHUHVSRQGHQWGLGQRWRIIHUD
UHVSRQVH

7DEOH
Learning from this PL which can be generalised into wider teaching about mathematics 
(n=22)
1XPEHURI
UHVSRQVHV
RI
UHVSRQVHV
  3HGDJRJLFDODSSURDFKPRUHKDQGVRQ  
 .&7 &DUHIXOXVHRIODQJXDJH  
  &RQFHQWUDWHRQSURFHVVRYHUVROXWLRQV  
 
3&. .&& 1HHGWRGLIIHUHQWLDWH  
 
  0DNLQJFRQQHFWLRQVWRRWKHUOHDUQLQJ  
 .&6 $LPIRUGHSWKRIXQGHUVWDQGLQJ  
  1HHGWRPRYHPRUHVORZO\LQWRV\PEROLF  
 
 6&. 3DUWZKROHXQGHUVWDQGLQJ  
60. 
 &&. ,PSRUWDQFHRISODFHYDOXH  
 
  1RUHVSRQVH  

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
2QHPDMRUIRFXVIRUWKLVUHVHDUFKZDVGHWHUPLQLQJLI3/FRXOGEHVWUXFWXUHGLQVXFKD
PDQQHUWKDWDWWHQGDQFHZRXOGSURYLGHSDUWLFLSDQWVZLWKWKHRSSRUWXQLW\WRLPSURYHWKHLU
3&.$QDVVHUWLRQPDGHLQWKLVUHJDUGZDVWKDWLIWKLVFRXOGKDSSHQZKLOVWWDFNOLQJDWRSLF
VXFKDVIUDFWLRQVWKDWKDVEHHQSURYHQWREHGLIILFXOWWRWHDFKDQGOHDUQWKHQWKHVWUXFWXUH
PLJKWEHVXFFHVVIXOO\DSSOLHGWRRWKHUFRQWHQWDUHDVLQPDWKHPDWLFV

*5FRPPHQWHGDERXWXVLQJPDQLSXODWLYHPDWHULDOV
)RUPHLW¶VDZD\RIWKLQNLQJLW¶VFKDQJHGP\ZD\RIWKLQNLQJDQGWKDWKDV
JRWWREHEULOOLDQW%HFDXVHLI\RX¶YHFKDQJHG\RXUWHDFKHU¶VXQGHUVWDQGLQJ
DQGZD\RIWKLQNLQJLWILOWHUVWKURXJKQRWMXVWWRPDWKVLWILOWHUVWKURXJK
HYHU\WKLQJEHFDXVHWKHQ,¶OOSLFNXSLQDGLIIHUHQWDUHD«WRFKDQJHD
WHDFKHU¶VWKLQNLQJDQGGHHSHQWKHLUXQGHUVWDQGLQJ,WKLQNIRUPHLVRQHRIWKH
WKLQJVWKDWKDVEHHQUHDOO\JRRG

.H\)LQGLQJ
7KHWHDFKHUVUHSHDWHGLQSRVWLQWHUYHQWLRQLQWHUYLHZVWKDWWKH\KDGGHYHORSHGNQRZOHGJH
WKDWFRXOGEHDSSOLHGWRWHDFKLQJPDWKHPDWLFVPRUHEURDGO\WKDQMXVWIUDFWLRQV

6RPHRIWKHGDWDFROOHFWHGLQWKHTXHVWLRQQDLUHRQEHOLHIVZHUHFHQWUHGRQSHGDJRJLFDO
EHOLHIVZKLFKZRXOGEHXVHGWRVSHDNWRSHGDJRJLFDOFRQWHQWNQRZOHGJH$VFDQEHVHHQLQ
)LJXUHRIWKHILYHLWHPVUHODWLQJWREHOLHIVWKUHHRIWKHLWHPVVKRZHGDGHFUHDVHLQWKH
VFRUHDWWDLQHG,WHP³0DWKHPDWLFVLVFRPSXWDWLRQ´,WHP³0DWKHPDWLFVSUREOHPV
JLYHQVWXGHQWVVKRXOGEHTXLFNO\VROYDEOHLQDIHZVWHSV´DQG,WHP³5LJKWDQVZHUVDUH
PXFKPRUHLPSRUWDQWLQPDWKHPDWLFVWKDQWKHZD\VLQZKLFK\RXJHWWKHP´DQGWZR
UHPDLQHGVWDWLF,WHP³7HDFKHUVVKRXOGSURYLGHLQVWUXFWLRQDODFWLYLWLHVZKLFKUHVXOWLQ
SUREOHPDWLFVLWXDWLRQVIRUOHDUQHUV´DQG,WHP³7KHUROHRIWKHPDWKHPDWLFVWHDFKHULVWR
WUDQVPLWPDWKHPDWLFDONQRZOHGJHDQGWRYHULI\WKDWOHDUQHUVKDYHUHFHLYHGWKLV
NQRZOHGJH´2IWKHUHVSRQVHVWKHRQO\RQHWKDWVKRZHGVLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHLQ
SUHDQGSRVWLQWHUYHQWLRQPHDVXUHVZDV,WHP
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Figure 8.95HVSRQVHVIURPSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQTXHVWLRQQDLUHVWRLWHPV
UHODWHGWRSHGDJRJ\
 Summary 

7KHGDWDFROOHFWHGIURPSUHDQGSRVWLQWHUYHQWLRQ3HGDJRJLFDO&RQWHQW.QRZOHGJH
6LWXDWLRQV3&.6GHPRQVWUDWHGWKDWWKHWHDFKHUVPDGHVWDWLVWLFDOO\VLJQLILFDQWJDLQVLQ
3&.LQUHVSRQVHWRWKH3/LQWHUYHQWLRQ&RUURERUDWLQJHYLGHQFHDOVRJDWKHUHGIURPSRVW
LQWHUYHQWLRQLQWHUYLHZV

/LWHUDWXUHVXSSRUWVWKHWKHVLVWKDWWKHEHOLHIVDQGDWWLWXGHVWKDWWHDFKHUVKROGLQUHODWLRQWR
WKHWHDFKLQJRIPDWKHPDWLFVDUHYLWDO%DUNDWVDV	0DORQH3KLOLSS*DEULHOH
	-RUDP*UHVKDP6ZDFNKDPHUHWDO6ZDUVHWDO7VFKDQQHQ
0RUDQ	+R\=DPER	=DPER)XUWKHUWKHOLWHUDWXUHLVXQLILHGRQWKHIDFW
WKDWPDQ\WHDFKHUVERWKQHRSK\WHDQGH[SHULHQFHGKROGQHJDWLYHEHOLHIVDQGDWWLWXGHV
WRZDUGVWKLVVXEMHFW$VNHZ%D[WHU%HFNHU(UQHVW6WHIIH
7LURVK7KHIROORZLQJFKDSWHUZLOOH[SORUHWKHLPSDFWRIZHOOVWUXFWXUHG3/RQ
SULPDU\VFKRROWHDFKHUV¶EHOLHIVDQGDWWLWXGHVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQ
JHQHUDODQGIUDFWLRQVLQSDUWLFXODU
 
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
CHAPTER 9 
9 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Beliefs and Attitudes with Regards to
Teaching Fractions. 

 Teachers’ Beliefs About Mathematics Questionnaire (TBM) 

9.1.1 Pre-intervention 

3ULRUWRWKHLQWHUYHQWLRQWKHSDUWLFLSDQWVDQVZHUHGWKH7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFV
TXHVWLRQQDLUH7%07KLVTXHVWLRQQDLUH7%0$SSHQGL[ZDVFRQVWUXFWHGDVDWKUHH
SRLQW/LNHUWVFDOHDJUHHXQGHFLGHGDQGGLVDJUHHDQGWKHUHVSRQGHQWVZHUHDVNHGWR
LQGLFDWHWKHLUEHOLHIVDERXWVWDWHPHQWVUHJDUGLQJPDWKHPDWLFV$SRVLWLYHUHVSRQVH
DJUHHZDVDZDUGHGDVFRUHRIWKUHHWKH³XQGHFLGHG´UHVSRQVHZDVJLYHQDVFRUHRIWZR
DQGWKH³GLVDJUHH´ZDVJLYHQDVFRUHRIRQH7KXVDVFRUHRIWKHPD[LPXPVFRUHIRU
WKHVHWRIVWDWHPHQWVZRXOGEHVHHQDVDJUHHPHQWRIWKHVWDWHPHQWV

6HYHQRIWKHVWDWHPHQWVLQWKHTXHVWLRQQDLUH6WDWHPHQWVDQGZHUH
FRQVLGHUHGE\WKH5HVHDUFKHUWREHVXSSRUWLYHRIEHOLHIVZKLFKVXJJHVWHGDYHU\QDUURZ
YLHZRIPDWKHPDWLFVDQGLWVDSSOLFDELOLW\WRGLIIHUHQWVLWXDWLRQV(DFKRIWKHVHZDVVFRUHG
ZLWKRQHLIWKHUHVSRQGHQWVXSSRUWHGWKHVHQHJDWLYHSRVLWLRQVDJUHHWZRIRUXQGHFLGHG
DQGWKUHHLIWKH\UHMHFWHGWKHPGLVDJUHH

$QVZHULQJWKLVTXHVWLRQQDLUHUHYHDOHGWKDWWKHEHOLHIWKDW³PDWKHPDWLFVLVFRPSXWDWLRQ´
6WDWHPHQWZDVUHODWLYHO\VWURQJ7DEOHDVVL[RXWRIWKHUHVSRQGHQWVDJUHHGZLWK
WKLVVWDWHPHQW/LNHZLVHWKHQDUURZYLHZDQGWKHUHIRUHQHJDWLYHSURSRVLWLRQWKDW³EHLQJ
DEOHWRPHPRULVHIDFWVLVFULWLFDOWRPDWKHPDWLFVOHDUQLQJ´6WDWHPHQWKDGQLQH
UHVSRQGHQWVZKRZHUHXQGHFLGHGDERXWWKLVVWDWHPHQWDQGHLJKWZKR
GHFODUHGWKDWWKH\DJUHHGWKDWWKLVVWDWHPHQWZDVWUXH6WDWHPHQW³7KHUROHRIWKH
PDWKHPDWLFVWHDFKHULVWRWUDQVPLWPDWKHPDWLFDONQRZOHGJHDQGWRYHULI\WKDWOHDUQHUVKDYH
UHFHLYHGWKLVNQRZOHGJH´VDZVHYHQRIWKHUHVSRQGHQWVVXSSRUWWKLVQHJDWLYH
VWDWHPHQWDQGDIXUWKHUQLQHXQGHFLGHG
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
7KHIRXUPRVWSRVLWLYHO\VXSSRUWHGSURSRVLWLRQVDOOHQMR\HGVXSSRUWRUEHWWHU
6WDWHPHQW³0DWKHPDWLFVOHDUQLQJLVHQKDQFHGE\FKDOOHQJHZLWKLQDVXSSRUWLYH
HQYLURQPHQW´ZDVWKHPRVWSRVLWLYHZLWKIROORZHGE\6WDWHPHQW³7HDFKHUV
VKRXOGUHFRJQLVHWKDWZKDWVHHPOLNHHUURUVDQGFRQIXVLRQVIURPDQDGXOWSRLQWRIYLHZDUH
VWXGHQWV¶H[SUHVVLRQVRIWKHLUFXUUHQWXQGHUVWDQGLQJ´ZLWK6WDWHPHQW³5LJKW
DQVZHUVDUHPXFKPRUHLPSRUWDQWLQPDWKHPDWLFVWKDQWKHZD\\RXJHWWKHP´VDZPRVW
UHVSRQGHQWVDQVZHULQJZLWK³GLVDJUHH´ZKLFKPHDQWWKLVZDVFRGHGDVEHLQJSRVLWLYHDQG
DOVRVFRUHG2QHFRXOGSHUKDSVVHHDVPDOODPRXQWRIGLVORFDWLRQEHWZHHQWKH
UHVSRQVHWR6WDWHPHQWDQGWKHOHDQLQJWRZDUGVWKHVWDWHPHQWVWKDWPDWKHPDWLFVLVDERXW
FRPSXWDWLRQDQGPHPRULVLQJIDFWV6WDWHPHQW³0DWKHPDWLFVOHDUQLQJLVHQKDQFHGE\
DFWLYLWLHVZKLFKEXLOGXSRQVWXGHQWV¶H[SHULHQFHV´DOVRJDLQHGVXSSRUW,WLVSUXGHQWWR
EHDZDUHKRZHYHUWKDWDUHVSRQGHQW¶VEHOLHIVDERXWPDWKHPDWLFVPD\EHLQFRQVLVWHQWEXW
DV/LOMDGKDUDVVHUWVWKH\VKRXOGQRWEHGLVFRXQWHGDVEHLQJXQDXWKHQWLFEXWUDWKHU
UHSUHVHQWDWLRQVRILQWHQGHGSUDFWLFH

7KLVUHVXOWSURPSWHGWKH5HVHDUFKHUWRFRQVXOWZLWKWKHUHVSRQGHQWVDQGWRTXHVWLRQVHYHUDO
WHDFKHUVDVWRWKHUHDVRQZK\WKH\VFRUHG6WDWHPHQW³%HLQJDEOHWRPHPRULVHIDFWVLV
FULWLFDOWRPDWKHPDWLFVOHDUQLQJ´DVWKH\GLG,WEHFDPHREYLRXVWKDWWKH\UHDVRQHGWKDW
ZLWKRXWPHPRULVHGIDFWVWKHQGHHSHUPDWKHPDWLFDOXQGHUVWDQGLQJZDVGLIILFXOW7KH\GLG
QRWDSSHDUWRLQWHUSUHWWKHTXHVWLRQLQWKHPDQQHULQZKLFKWKH5HVHDUFKHUKDGLQWHQGHG$
EHWWHUTXHVWLRQZRXOGSUREDEO\KDYHEHHQ³%HLQJDEOHWRPHPRULVHIDFWVLVWKHmost
FULWLFDODVSHFWLQPDWKHPDWLFVOHDUQLQJ´7KLVZRXOGWKHQKDYHVSRNHQPRUHWRWKHEDODQFH
EHWZHHQXQGHUVWDQGLQJDQGPHPRULVDWLRQZKLFKZDVUHDOO\WKHLQWHQWRIWKHTXHVWLRQ

9.1.2 Post-intervention 

7KH7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFVTXHVWLRQQDLUH7%0$SSHQGL[ZDVUH
DGPLQLVWHUHGLQWKHODVWSURIHVVLRQDOOHDUQLQJVHVVLRQDIWHUWKHLQWHUYHQWLRQ7KHUHZHUHD
QXPEHURIZLWKGUDZDOVEHWZHHQWKHSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQTXHVWLRQQDLUHV
ZKLFKSUHFLSLWDWHGWDNLQJWKHGDWDFROOHFWHGIURPWKHVHSDUWLFLSDQWVRXWRIWKHDQDO\VLV
7KHUHIRUHDOOIXUWKHUGDWDVHWVLOOXVWUDWHRQO\WKHSUHLQWHUYHQWLRQLQSXWRIWKRVHZKR
SDUWLFLSDWHGLQWKHSRVWLQWHUYHQWLRQDVVHVVPHQW7KHUHVXOWVZHUHFRGHGLQWKHVDPHZD\DV
WKHSUHLQWHUYHQWLRQTXHVWLRQQDLUH

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Figure 9.13UHDQGSRVWLQWHUYHQWLRQSRVLWLYHUHVSRQVHVWRVWDWHPHQWVRQEHOLHIVQ 

:KHQWKHGLIIHUHQFHLQWKHPHDQVIRUWKHVFRUHVIRUWKHSUHDQGSRVWLQWHUYHQWLRQUHVSRQVHV
WRTXHVWLRQVDERXWEHOLHIVZDVFRPSDUHGIRUSUHLQWHUYHQWLRQDQGIRUWKHSRVW
LQWHUYHQWLRQWKHUHZDVQRWDVLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHIRXQG7DEOH7KH
:LOFR[RQ6LJQHG5DQNV7HVWZDVDJDLQHPSOR\HG

7DEOH
Wilcoxon Signed Ranks Test of statistical significance of differences between pre and post-
intervention means of beliefs  

 7RWDO%HOLHI±7RWDO%HOLHI
= D
$V\PS6LJWDLOHG 
D%DVHGRQSRVLWLYHUDQNV
E:LOFR[RQ6LJQHG5DQNV7HVW

8VHRIWKH:LOFR[RQ6LJQHG5DQNV7HVW7DEOHWRGHWHUPLQHLIWKHUHZHUHDQ\
VLJQLILFDQWGLIIHUHQFHVEHWZHHQWKHSUHDQGSRVWLQWHUYHQWLRQVFRUHVRIHDFKLQGLYLGXDO
LWHPWHVWLQJWKHEHOLHIVRIWKHUHVSRQGHQWVVKRZHGWKDWRQO\WZREHOLHIVZHUHVLJQLILFDQWO\
GLIIHUHQW7KHVHZHUH%HOLHI³0DWKHPDWLFVLVFRPSXWDWLRQ´DQG%HOLHI³0DWKHPDWLFV
NQRZOHGJHLVWKHUHVXOWRIWKHOHDUQHULQWHUSUHWLQJDQGRUJDQLVLQJWKHLQIRUPDWLRQJDLQHG
IURPH[SHULHQFHV´
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
7DEOH
Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 
differences between individual beliefs 



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
.H\)LQGLQJ
3UHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQPHDVXUHVRIWHDFKHUV¶EHOLHIVDERXWPDWKHPDWLFV
LQGLFDWHGWKDWWKHLQWHUYHQWLRQKDGOLWWOHLPSDFWRQEHOLHIVDVPHDVXUHGE\WKH7HDFKHUV¶
EHOLHIVDERXW0DWKHPDWLFVLQVWUXPHQW7KHUHZDVQRVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHLQ
WKHEHOLHIVRIWKHUHVSRQGHQWV,WVHHPVWKDWWKHSURIHVVLRQDOOHDUQLQJGLGQRWKDYHDQHIIHFW

 Teachers’ Attitudes Towards Mathematics Questionnaire (TAM). 

9.2.1 Pre-intervention 

$WWKHFRPPHQFHPHQWRIWKHLQWHUYHQWLRQSURJUDPD7HDFKHUV¶$WWLWXGHVWRZDUGV
0DWKHPDWLFVTXHVWLRQQDLUH7$0$SSHQGL[ZDVFRQVWUXFWHGDVDQQLQHSRLQW/LNHUW
VFDOHWKHUHVSRQVHVWRVHOHFWIURPZHUHGHILQLWHO\IDOVHIDOVHPRVWO\IDOVHPRUHIDOVHWKDQ
WUXHPRUHWUXHWKDQIDOVHPRVWO\WUXHWUXHGHILQLWHO\WUXHDQGQRWDSSOLFDEOHWRPH7KH
UHVSRQGHQWVZHUHDVNHGWRLQGLFDWHWKHLUDWWLWXGHUHODWLQJWRVWDWHPHQWVUHJDUGLQJ
PDWKHPDWLFV7KHUHVSRQVHVZHUHWKHQFRGHGZLWKDQXPEHUEHWZHHQRQHDQGHLJKWDQGWKH
VFRUHVVXPPHGWRJHQHUDWHDWRWDOVFDOHVFRUH$Q\QHJDWLYHO\VWDWHGLWHPVZHUH
VFRUHGLQUHYHUVHPHDQLQJWKDWWKHPRUHWKHWHDFKHUVGLVDJUHHGZLWKWKHQHJDWLYHVWDWHPHQW
WKHKLJKHUWKHVFRUHWKH\UHFHLYHG,WZDVLQWHQGHGE\WKH5HVHDUFKHUWKDWDUHVSRQVHRI³QRW
DSSOLFDEOHWRPH´ZDVWREHLQYHVWLJDWHGWKURXJKIXUWKHUFRQYHUVDWLRQZLWKWKHUHVSRQGHQWV
$VLWZDVQRQHRIWKHUHVSRQGHQWVFKRVHWKLVRSWLRQ,QDQVZHULQJWKH7HDFKHUV¶$WWLWXGHV
WRZDUGV0DWKHPDWLFVTXHVWLRQQDLUH7$0HLJKWRIWKHWHDFKHUVVFRUHGLQH[FHVVRI
SRLQWVEHORZWKHPHDQVFRUHIRUWKHFRKRUWRIWHDFKHUV2IWKHVHWHDFKHUVWZRRIWKHP*
5DQG*5SURYHGLQODWHULQIRUPDOGLVFXVVLRQVWREHYHU\XQVXUHDERXWWKHLUFDSDFLW\
WRWHDFKPDWKHPDWLFVLQJHQHUDODQGIUDFWLRQVLQSDUWLFXODU

7KHOHDVWSRVLWLYHO\DQVZHUHGVWDWHPHQWE\WKHWHDFKHUVZDV³$WVFKRROP\IULHQGVDOZD\V
FDPHWRPHIRUKHOSLQPDWKHPDWLFV´6WDWHPHQW7ZRSRVVLEOHH[SODQDWLRQVIRUWKLV
QHJDWLYHSHUFHSWLRQPD\KDYHEHHQWKDWWKHVHUHVSRQGHQWVZHUHQRWVHHQE\WKHLUSHHUVDV
EHLQJHLWKHUPDWKHPDWLFDOO\VXFFHVVIXORUEHLQJDEOHWRH[SODLQWKHLUXQGHUVWDQGLQJ1HLWKHU
RIWKHVHSHUFHSWLRQVDUHLGHDOIRUSHRSOHZKRDUHWREHWHDFKHUV7KHPRVWSRVLWLYHUHVSRQVH
168 

RIWUXHZDVIURPRQO\WKUHHSDUWLFLSDQWVQRRQHRSWHGIRUGHILQLWHO\WUXH6HYHQWHHQRIWKH
UHVSRQGHQWVIHOWWKDWWKLVVWDWHPHQWZDVXQWUXHZLWKVL[FODLPLQJWKDWLWZDVGHILQLWHO\IDOVH
IRXUFODLPLQJLWZDVIDOVHWZRFODLPLQJLWZDVPRVWO\IDOVHDQGILYHFODLPLQJLWZDVPRUH
IDOVHWKDQWUXH7KHVHFRQGOHDVWSRVLWLYHDQVZHUZDVJLYHQLQUHVSRQVHWRWKHSURSRVDO³,
JHQHUDOO\KDYHGRQHEHWWHULQPDWKHPDWLFVFRXUVHVWKDQRWKHUFRXUVHV´6WDWHPHQWZKLFK
KDGDPHDQLWHPVFRUHRI

7KHWKLUGOHDVWSRVLWLYHUHVSRQVHFDPHLQDQVZHUWRWKHLWHP³,KDYHDOZD\VGRQHZHOOLQ
PDWKHPDWLFVFODVVHV´6WDWHPHQW7KLVUHODWHGWRWKHUHVSRQGHQWV¶SHUFHSWLRQRIWKHLU
RZQVFKRROH[SHULHQFH7HQRIWKHUHVSRQGHQWVUHVSRQGHGWRWKLVVWDWHPHQWLQWKH
QHJDWLYH

2QWKHSRVLWLYHVLGHRIWKHOHGJHUWKHUHZDVDOPRVWFRQWUDGLFWRU\EXR\DQF\UHJDUGLQJWKH
IROORZLQJVWDWHPHQWVDOORIZKLFKZHUHVWURQJO\GHQLHG
x ³,KDYHKHVLWDWHGWRWDNHFRXUVHWKDWLQYROYHPDWKHPDWLFV´6WDWHPHQW
x ³,GRQRWHQMR\WHDFKLQJPDWKHPDWLFV´6WDWHPHQW
x ³,KDYHWURXEOHXQGHUVWDQGLQJDQ\WKLQJWKDWLVEDVHGXSRQPDWKHPDWLFV´6WDWHPHQW

x ³,¶PQRWWKHW\SHRISHUVRQZKRFRXOGWHDFKPDWKHPDWLFVYHU\ZHOO´6WDWHPHQW
x ³,I,WDXJKWLQDWHDPRUZLWKDWHDFKLQJSDUWQHU,¶GOLNHWRKDYHDQRWKHUWHDFKHU
WHDFKLQJWKHPDWKHPDWLFV´6WDWHPHQW


7KHWRSWKUHHSRVLWLYHO\SKUDVHGVWDWHPHQWVZKLFKZHUHVXSSRUWHGZHUH
x ³7LPHSDVVHVTXLFNO\ZKHQ,DPWHDFKLQJPDWKHPDWLFV´6WDWHPHQW
x ³,ILQGPDWKHPDWLFDOSUREOHPVLQWHUHVWLQJDQGFKDOOHQJLQJ´6WDWHPHQW
x ³*HQHUDOO\,IHHOVHFXUHDERXWWKHLGHDRIWHDFKLQJPDWKHPDWLFV´6WDWHPHQW
$OORIWKHVHLWHPVKDGDPHDQVFRUHEHWZHHQDQG7DEOH

 
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9.2.2 Post-Intervention 

7KH7HDFKHUV¶$WWLWXGHVWRZDUGV0DWKHPDWLFVTXHVWLRQQDLUH7$0$SSHQGL[ZDV
DJDLQDSSOLHGLQWKHODVWSURIHVVLRQDOOHDUQLQJVHVVLRQDIWHUWKHLQWHUYHQWLRQ7KH
DSSOLFDWLRQRIWKHTXHVWLRQQDLUHDQGWKHFROOHFWLRQRIGDWDZHUHFDUULHGRXWLQWKHVDPH
IDVKLRQDVWKHSUHLQWHUYHQWLRQTXHVWLRQQDLUH,QFROOHFWLQJWKHGDWDLWZDVQRWHGWKDWQRRQH
UHVSRQGHGZLWK³1RWDSSOLFDEOHWRPH´

7KHUHZHUHDQXPEHURIZLWKGUDZDOVEHWZHHQWKHSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQ
TXHVWLRQQDLUHVEHLQJJLYHQZKLFKSUHFLSLWDWHGWDNLQJWKHGDWDFROOHFWHGIURPWKRVH
SDUWLFLSDQWVRXWRIWKHDQDO\VLV7KHUHIRUHDOOIXUWKHUGDWDVHWVLOOXVWUDWHRQO\WKHSUH
LQWHUYHQWLRQLQSXWRIWKRVHZKRSDUWLFLSDWHGLQWKHSRVWLQWHUYHQWLRQDVVHVVPHQW6LPLODUO\
WRWKHSUHLQWHUYHQWLRQWKHUHVSRQVHVWRWKHSRVWLQWHUYHQWLRQTXHVWLRQQDLUHDWWUDFWHGDVFRUH
RIEHWZHHQRQHDQGHLJKWZLWKHLJKWEHLQJIRUWKHPRVWSRVLWLYHRIUHVSRQVHV

:KHQWKHGLIIHUHQFHLQWKHPHDQVVFDOHVFRUHVIRUWKHSUHDQGSRVWLQWHUYHQWLRQ
TXHVWLRQQDLUHVZDVFRPSDUHGWKURXJKWKHXVHRIWKH:LOFR[RQ6LJQHG5DQNV7HVWD
VLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHZDVQRWIRXQG7DEOH

7DEOH
Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 
differences between means regarding attitudes 

 7RWDO$WWLWXGHV±7RWDO$WWLWXGH
= D
$V\PS6LJ
WDLOHG

D%DVHGRQQHJDWLYHUDQNV
E:LOFR[RQ6LJQHG5DQNV7HVW


8VHRIWKH:LOFR[RQ6LJQHG5DQNV7HVW7DEOHEHWZHHQWKHSUHDQGSRVWLQWHUYHQWLRQ
VFRUHVRIHDFKLQGLYLGXDOLWHPUHJDUGLQJWKHDWWLWXGHVRIWKHUHVSRQGHQWVVKRZHGQR
VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHV
 
170 

7DEOH
Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 
differences between individual attitudes 

.H\)LQGLQJ
,QFRPSDULQJSUHDQGSRVWLQWHUYHQWLRQPHDQVFDOHVFRUHVRQWKH7HDFKHUV¶$WWLWXGHV
WRZDUGV0DWKHPDWLFVTXHVWLRQQDLUHWKHUHZDVQRVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHLQWKH
DWWLWXGHVRIWKHUHVSRQGHQWV,WVHHPVWKDWWKHSURIHVVLRQDOOHDUQLQJGLGQRWKDYHD
PHDVXUHDEOHHIIHFWRQWHDFKHUV¶DWWLWXGHVWRZDUGVPDWKHPDWLFV

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6HYHUDORIWKHVHPLVWUXFWXUHGLQWHUYLHZTXHVWLRQV4XHVWLRQVDQGDOOXGHGWR
VHOIHIILFDF\WKURXJKNH\ZRUGVRUVWDWHPHQWVVXFKDVFRQILGHQFHDELOLW\EHLQJHTXLSSHG
RUWDNLQJOHDGHUVKLS%RWKTXHVWLRQVRQHDQGWZRGLVFXVVHGUHVSHFWLYHO\LQVHFWLRQVDQG
DVHYLGHQFHRIWKHFXUUHQWVWDWXVRIWKHWHDFKLQJRIIUDFWLRQVVXSSRUWHGWKHIDFWWKDWLQ
WKHVHLQVWDQFHVSDUWLFLSDQWVSHUFHLYHGWKDWWKHLUFRQILGHQFHDVVHHQLQ4XHVWLRQDQG
DELOLW\DVGLVFXVVHGLQ4XHVWLRQKDGLPSURYHG
 Semi-Structured Interview: Capacity to promote student learning of 
fractions 

:KHQDVNHGLQWKHVHPLVWUXFWXUHGLQWHUYLHZLIWKH\WKRXJKWWKH\ZHUHEHWWHUHTXLSSHGWR
SURPRWHVWXGHQWOHDUQLQJLQIUDFWLRQVEHFDXVHRIDWWHQGDQFHDWWKH3/,QWHUYLHZ4XHVWLRQ
WKHUHVSRQVHZDVXQLYHUVDOO\SRVLWLYHZLWKPRUHWKDQRQHWKLUGRIWKHUHVSRQGHQWVXVLQJ
WKHVXSHUODWLYHRIGHILQLWHO\WRH[SUHVVWKHLUSRVLWLYHSRVLWLRQ7KHDQVZHUVWRWKLVTXHVWLRQ
FHUWDLQO\VXSSRUWHGWKHLGHDWKDWWHDFKHUVXQGHUVWRRGWKHFRPSOH[LW\RIWKHWHDFKLQJµFUDIW¶
DQGWKDWIRUHIIHFWLYHLQVWUXFWLRQWKHGRPDLQVDUHYHU\FORVHO\FRQQHFWHG2QTXLWHDIHZ
RFFDVLRQVWKHUHVSRQGHQWVWDONHGDERXWEHLQJEHWWHUHTXLSSHGWRSURPRWHVWXGHQWOHDUQLQJ
E\UHIHUULQJWRDFKDQJHLQSHGDJRJ\ZKLFKRIWHQUHTXLUHVDQLPSURYHG.QRZOHGJHRI
&RQWHQWDQG&XUULFXOXP.&&WRNQRZZKHQWRWHDFKVRPHWKLQJLPSURYHG6SHFLDOLVHG
&RQWHQW.QRZOHGJH6&.VRDVWRNQRZZKDWWRWHDFK.QRZOHGJHRI&RQWHQWDQG
6WXGHQWV.&6WRGHWHUPLQHZK\DVWXGHQWPLJKWDUULYHDWDSDUWLFXODUDQVZHUDQG
.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7WRNQRZZKLFKUHSUHVHQWDWLRQVZRXOGEHRI
JUHDWHVWDGYDQWDJHWRWKHOHDUQHU

*5DOOXGHGWR.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&
:H¶YHSUREDEO\DOOMXVWUHFRJQLVHGWKDWLW¶VQRWDQDUHDRIPDWKVWKDW\RXFDQ
MXVWJOD]HRYHUDQGNQRFNLWRQWKHKHDGLQZHHNV\RXNQRZLW¶V
VRPHWKLQJWKDW\RXKDYHWRFRQVWDQWO\UHYLVLW
 
172 

*5UHDFWHGLQDVLPLODUZD\
<HDKMXVWEHFDXVH,¶YHKDGZH¶YHVRUWRIWDONHGDERXWWKHEDVLFVRIIUDFWLRQV
DQGZKDWWKH\PHDQDQGWKHQ,¶PHTXLSSHGZLWKWKHDFWLYLWLHV«ZH¶YHDOO
GRQHWKHVDPHVRUWRIDFWLYLWLHVLQRXUFODVVURRPVZLWKGLIIHUHQWYDU\LQJ
RXWFRPHVVR\RXNQRZ<HDUVKDYHKDGLWRQHZD\DQG<HDUVKDYHEHHQ
DEOHWRWDNHLWIXUWKHUDQGWKDW¶VEHHQUHDOO\LQWHUHVWLQJ

.QRZOHGJHRI&RQWHQWDQG6WXGHQWV.&6DQG.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP
.&&ZDVUHIHUUHGWRE\*5
«DQRWKHUSDUWWKDW,IRXQGYHU\YDOXDEOHZDVDVZHZHUHGRLQJDQDFWLYLW\
\RXZHUHJLYLQJH[DPSOHVRIZKHUHWKHNLGVZRXOGKDYHWURXEOHWKH\PLJKW
SRVVLEOHKDYHDQDQVZHUOLNHWKLVWKH\PLJKWSRVVLEO\KDYHDQDQVZHUOLNH
WKDWZKLFK,IRXQGUHDOO\KHOSIXOEHFDXVH\RXFDQJLYHDQDFWLYLW\DQGWKH\
FRPHEDFNZLWKDQDQVZHUDQG,ZLOOMXVWORRNDWLWWKLQNLQJKRZRQHDUWKGLG
\RXJHWWKHUHVRLW¶VUHDOO\JRRGIRUZKHQ\RX¶UHJLYLQJWKHVHH[DPSOHV,DP
DEOHWRVD\RKRNWKH\¶YHGRQHWKLVRUWKH\¶YHGRQHWKDWRUZKDWHYHUHOVHVR
\RXNQRZZKHUHWKHLUGLIILFXOW\LVZKDWWRKRQHLQRQZKHUHWRZRUNRQ
ZLWKWKHP.&6

*5DQG*5SURYLGHGDQVZHUVZKLFKLQGLFDWHG.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ
.&7DQG6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.
*5<HV,GHILQLWHO\WKLQN,DPEHWWHUDWSURPRWLQJOHDUQLQJLQIUDFWLRQV
EHFDXVHRIDOOWKHDFWLYLWLHVWKDWZHKDYHEHHQWKURXJKDQGLWMXVWPDNHVLW
HDVLHUIRUPHWRH[SODLQWRWKHFKLOGUHQE\XVLQJWKHDFWLYLWLHVDQGWKH
FRQFUHWHPDWHULDOV

*5,WKLQNSUREDEO\SHUVRQDOO\WKHSHGDJRJ\KDVEHHQUHDOO\JRRGWKDW
ZKROHOLNHWKHELJLGHDVDQGWKLQJV\HDKPDNHDJRRGFRQQHFWLRQIRUPH,
WKLQNFRQWHQWZLVH,PHDQDV,VDLGEHIRUH,NLQGRIJHWIUDFWLRQVDWDOHYHO
WKDW,WKLQNLVDFFHSWDEOHEXWVWLOOQHHG\RXNQRZWKHUHZHUHVWLOOSUREDEO\
VRPHKROHVWKHUHRUPD\EHHYHQVRPHPRUHNLQGRIUHPLQGHUVWKDW,QHHGHG
\RXVRUWRI\RXNQRZJHWRXWRISUDFWLFHZLWKVRPHWKLQJV
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
2QWKHRWKHUKDQG*5VXJJHVWHG.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&DQG
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.
2KPRVWGHILQLWHO\HTXLSSHGZLWKPRUHNQRZOHGJHHTXLSSHGZLWKPRUH
ZD\VRIWHDFKLQJVRWKDW,NQRZWKDW,FDQDWWHQGWRWKHQHHGVRIDOOWKH
FKLOGUHQQRWMXVWWKHRQHVZKRFDQSLFNLWXSVWUDLJKWDZD\,JXHVVWKHPRUH
KDQGVRQDQGWKHPRUHUHLQIRUFLQJWKHEDVLFVDQGWKHSODFHYDOXHDQGWKH
ODQJXDJHDVZHOOVRWKDWWKHFKLOGUHQLQP\<HDU)RXUFODVVNQRZWKDWP\
VSHFLILFODQJXDJHPHDQVVRPHWKLQJYHU\VSHFLILFVRZKHQWKH\FDQDQVZHU
PHWKH\NQRZWKDWLIWKH\XVHWKDWVDPHODQJXDJH,JHWWKDWWKH\XQGHUVWDQG
ZKDWWKH\DUHWDONLQJDERXW

*5PHQWLRQHGDFRPELQDWLRQRI.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&DQG
.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7
,WKLQNSUREDEO\WKHSHGDJRJ\EHFDXVHWKHDFWLYLWLHVKDYHDOZD\VEHHQRXW
WKHUHEXWLWVNQRZLQJZK\\RXDUHGRLQJWKHPDQGZKHQ\RXVKRXOGGRWKHP
DQGLQZKDWRUGHU\RXVKRXOGGRWKHP,WKLQNSULPDULO\EHLQJPRUHDZDUHRI
WKHVHTXHQFHLQZKLFK\RXZRXOGSUHVHQWWKHFRQFHSWVDQGORWVRIH[WUD
DFWLYLWLHVWKDW,FDQQRZOLQNWRWKDWVHTXHQFH

,QRUGHUWRHQDFW*5¶VFRQYHUVDWLRQDPL[WXUHRI.QRZOHGJHRI&RQWHQWDQG
&XUULFXOXP.&&6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.DQG.QRZOHGJHRI&RQWHQWDQG
6WXGHQWV.&6ZRXOGEHUHTXLUHG
)RUPH,WKLQNLWZDVSUREDEO\WKHSHGDJRJ\MXVWOHDUQLQJ,VXSSRVHZKDWWR
WHDFKDQGWKHRUGHULQZKLFKWRWHDFKLWWRPDNHVXUHWKDW,DPQRWJRLQJWRR
IDUDKHDGDQGWKHQFRPLQJDVWHSEDFNEXWLW¶VDOOWDXJKWLQDVHTXHQWLDORUGHU
«,ZDVSLFWXULQJLQP\FODVVDQG,ZRXOGVD\2.WKHVHNLGV,NQRZZLOO
KDYHQRSUREOHPVWKHVHRQHV,FRXOGVHHKDYLQJDELWRIWURXEOH«KRZIRU
WKHVHWKUHHNLGVKRZFDQ,PRGLI\LWWRPDNHLWDELWHDVLHUIRUWKHPDQGWKHVH
RQHVZLOOILQGLWUHDOO\HDV\
 
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 Semi-Structured Interview: Perceptions of problematic areas in 
teaching fractions 

7KLVTXHVWLRQ³,IDQ\ZKDWDVSHFWVGR\RXILQGPRVWSUREOHPDWLFLQWHDFKLQJIUDFWLRQV"´
KDGDVLWVRULJLQLQWU\LQJWRIXUWKHUH[SORUHWKHDUHDRIFRQILGHQFHDQGDELOLW\LQWHDFKLQJ
IUDFWLRQVEXWZLWKDQDWWHPSWWRGUDZIURPWKHSDUWLFLSDQWVZKHWKHUDQ\LVVXHVWKDWPLJKW
KDYHVWHPPHGIURP6XEMHFW0DWWHU.QRZOHGJH60.RU3HGDJRJLFDO&RQWHQW.QRZOHGJH
3&.

7DEOH
Respondents perceived problematic areas in teaching fractions 


(n=19)
1XPEHU
RI
UHVSRQVHV

RIUHVSRQVHV
6&. &RQWHQWNQRZOHGJH  
 $OJRULWKPV  
 
.&7 ([SODLQLQJXVLQJFRUUHFWODQJXDJH  
 %HLQJWRRDOJRULWKPLFLQSHGDJRJ\  
 
.&6 $VVHVVPHQW  
 
.&& -XVWLI\LQJLPSRUWDQFHLQFXUULFXOXP  
 1RWKLQJSUREOHPDWLF  

2IWKHSUREOHPDWLFDUHDV7DEOHZHUHVLWXDWHGLQ3HGDJRJLFDO&RQWHQW
.QRZOHGJHLQ.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7LQ.QRZOHGJH
RI&RQWHQWDQG6WXGHQWV.&6DQGLQ.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP
.&&DQGLQ6XEMHFW0DWWHU.QRZOHGJH60.ZLWKDSDUWLFXODUHPSKDVLVRQ
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.,WVKRXOGEHQRWHGWKDWGXHWRWKHUHVSRQVHJLYHQLW
LVQRWSRVVLEOHWRGHWHUPLQHLIWKHZRUGµDVVHVVPHQW¶ZDVXVHGLQDJHQHULFPDQQHUWKDWLV
KRZZHDVVHVVRUDVDPRUHVSHFLDOLVHGXQGHUVWDQGLQJWKDWLVZKDWZHDVVHVV7KH
5HVHDUFKHUKDVRSWHGIRUWKHODWWHUGHILQLWLRQ7KHVSOLWEHWZHHQWKHHOHPHQWVRI3&.DQG
60.ZDVUHDVRQDEO\HTXDOZLWKWKHUHPDLQLQJRIUHVSRQGHQWVFODLPLQJQRWWR
KDYHDQ\SUREOHPDWLFDVSHFWVLQWKHWHDFKLQJRIIUDFWLRQV

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
:KHQDVNHGWRUHVSRQGWRWKHTXHVWLRQDERXWDQ\SUREOHPDWLFDUHDV*5DOOXGHGWRKHU
RZQ6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.DQGWKHQPRYHGRQWRFRQVLGHULQJ.QRZOHGJH
RI&RQWHQWDQG6WXGHQWV.&6
<RXUPRUHLUUHJXODUIUDFWLRQVLQWKHVHQVHRI\RXURGGQXPEHUVELJJHU
QXPEHUVDVLQQXPHUDWRUDQGGHQRPLQDWRUIRUPHWRJHWP\KHDGURXQG«
ZHKDYHVWXGHQWVLQ\HDUZKRDUHDWWKDW\HDUOHYHODQGLW¶VEHHQJRRG
MXVWWRUHIUHVK\RXUPHPRU\RIKRZIDU\RXFDQJRRQWRGHYHORSWKH
FRQFHSW

*5UHVSRQGHGE\WDONLQJDERXWWKHFKDOOHQJHRIFKDQJHLQKHUSHGDJRJ\
,UHDOO\WHOOWKHPDERXWWKHIRUPXODVDQG\RXNQRZ«ZHOOWKLVLVKRZ\RX
GRLWUDWKHUWKDQVKRZLQJWKHPPRUHKDQGVRQ6R,¶YHMXVWJRWWRUHWUDLQ
P\VHOILQMXVWVKRZLQJWKHP\RXNQRZKRZZHFRQYHUWWKHPL[HGQXPEHU
LQWRDQLPSURSHUIUDFWLRQUDWKHUWKDQLWMXVWEHLQJDIRUPXOD

5HVSRQGHQW*5GLVFXVVHGWKHSHGDJRJLFDOFRQFHUQRI.QRZOHGJHRI&RQWHQWDQG
7HDFKLQJ.&7LQVHOHFWLQJWKHPRVWDSSURSULDWHODQJXDJHWRGHVFULEHWKHUHSUHVHQWDWLRQV
0DNLQJVXUHP\ODQJXDJHLVDWWKHLUOHYHOEHFDXVH,HQMR\WHDFKLQJWKH
XSSHUJUDGHV,KDYHWRFDWFKP\VHOIDQGVWRSP\VHOIIURPVSHDNLQJLQDZD\
WKDWWKHXSSHUJUDGHVZRXOGUHDOLVHZKDW,PHDQZKHQ,KDYHJRWWKH\RXQJHU
RQHVVRWU\LQJWRWXUQZKDW¶VDQREYLRXVWKLQJWRPHLQWRVRPHWKLQJWKDW¶V
PXFKPRUHVLPSOHIRUWKHPDQGWRILQGDIHZGLIIHUHQWZD\VWRH[SODLQWKH
VDPHWKLQJ

,WU\WRUHODWHHYHU\GD\ODQJXDJHWRWKHIUDFWLRQDOODQJXDJHVR,WKLQNWKH
ODQJXDJHLVSUREDEO\WKHPRVWSUREOHPDWLFEHFDXVHLW¶VZKDWZHXVHDQG
DVVXPHWKDWWKH\NQRZLWVRZHVSHQWDORQJWLPHRQWKDWDQGWKHNLGVDUH
QRZVWDUWLQJWRXVHWKDWODQJXDJHWDONLQJDERXWWKHGHQRPLQDWRUQRWMXVWWKH
QXPEHURQWKHERWWRPQXPEHURQWKHWRSVRWKDW¶VEHHQTXLWHSRZHUIXO

5HVSRQGHQW*5ZDVTXLWHIRUWKFRPLQJZKHQVSHDNLQJDERXWDODFNRI6SHFLDOLVHG
&RQWHQW.QRZOHGJH6&.
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
0XOWLSO\LQJIUDFWLRQVOLNHJHQHUDOO\ZHGRWKHDGGLQJDQGVXEWUDFWLQJEXW
WKHUHLVDOZD\VWKDWRQHNLGWKDWVD\VZKDWLIZHKDYHWRPXOWLSO\DQG\RX
JR³2KZK\GLG\RXVD\WKDW"´7KDW¶VZKHQP\EUDLQMXVWGHIODWHVDQG,MXVW
JR³2KZHGRQ¶WUHDOO\KDYHWRGRWKDW"´DQG,NLQGRIELWHWKHEXOOHWDQGJR
DOOULJKWZHOO,DPQRWVXUHRQKRZWRGRLWDQGWKDW¶VEHFDXVH,¶YH
QHYHUUHDOO\KDGWRLQDVHQVHEXW,ZDQWWREHSUHSDUHG«WKHFRQFHSWLVTXLWH
GDXQWLQJIRUPH

5HVSRQGHQW*5GHOYHGLQWRWKHKHDUWRI3&.WKDWEHLQJKRZGRZHWDNHWKH
NQRZOHGJHZHKDYHDVWHDFKHUVDQGWUDQVIRUPLWLQVXFKDZD\WKDWZLOOIDFLOLWDWHVWXGHQWV¶
OHDUQLQJ"
,WKLQNP\SUREOHPLVLI,KDGDIUDFWLRQVSUREOHPWKDW,QHHGHGWRVROYH,DP
WKHVRUWRISHUVRQZKRZLOOMXVWVLWWKHUHDQGGRDOOVRUWVRIWKLQJVDQGSOD\
DURXQGDQGZRUNRXWDQDQVZHUEXWWKHQP\SUREOHPLV\HV,¶YHJRWDQ
DQVZHUKRZGR,WHDFKWKHNLGVKRZWRGRWKDW,GRQ¶WNQRZWKHSURFHVV
SURSHUO\WKDW,ZHQWWKURXJKWRJHWWKHDQVZHU«

2IWKHIRXUUHVSRQGHQWV*5*5*5DQG*5ZKRSHUFHLYHGWKH\GLGQRW
KDYHDQ\DUHDVWKH\IRXQGSUREOHPDWLFWKUHHDSSOLHGUDWLQJVWRWKHPVHOYHVEHWZHHQHLJKW
DQGRXWRIIRUFRQILGHQFHDQGHLJKWDQGRXWRIIRUDELOLW\7KHIRXUWKSHUVRQ
UDWHGWKHPVHOYHVDV³EHWWHUWKDQ³IDLUO\FRQILGHQW´DQG³EHWWHUWKDQSUHWW\JRRG´UHJDUGLQJ
WKHLUDELOLW\WRWHDFKIUDFWLRQV7DEOH2QHFRXOGDUJXHWKDWWKHVHUDWLQJVGRQRWUHIOHFW
SHRSOHZKRDUHWRWDOO\FRQYLQFHGWKDWWKH\SRVVHVVQRDUHDVRIZHDNQHVV2QHFRXOGHTXDOO\
ZHOODUJXHWKDWWKLVLVDQLOOXVWUDWLRQRIWKHUHWLFHQFHRISHRSOHWRRYHUHVWLPDWHWKHLU
FDSDELOLWLHV

 
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7DEOH
Respondents who reported no problematic areas in teaching fractions and their confidence 
(Q1) and perceived ability (Q2) in teaching fractions 

5HVSRQGHQW
4
3UH
LQWHUYHQWLRQ
3RVW
LQWHUYHQWLRQ
4
3UH
LQWHUYHQWLRQ
3RVW
LQWHUYHQWLRQ
*5 IDLUO\ EHWWHU SUHWW\JRRG EHWWHU
*5    
*5    
*5    

.H\)LQGLQJ
3UREOHPDWLFDUHDVLQWKHWHDFKLQJRIIUDFWLRQVVWHPIURPLVVXHVZLWK3HGDJRJLFDO&RQWHQW
.QRZOHGJHDQG6SHFLDOLVHG&RQWHQW.QRZOHGJH7KHUHIRUH3/PXVWEHFRQVWUXFWHGZKLFK
UHFRJQLVHVWKHQHHGWRKDYHbothRIWKHVHHOHPHQWVDGGUHVVHG

 Semi-Structured Interview: Perceptions of capacity to take leadership 
in the teaching of fractions 

6HPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQLQYROYHGWKHUHVSRQGHQWVDQVZHULQJWKHTXHVWLRQ
³,I\RXZHUHQRZDVNHGWRWDNHDµOHDGHUVKLS¶UROHLQWKHWHDFKLQJRIIUDFWLRQVLQ\RXU
VFKRROGR\RXIHHOPRUHFRQILGHQWQRZDVRSSRVHGWRZKHQ\RXEHJDQWKLV3/WKDW\RX
FRXOGGRVR",IVRZKDWKDVOHDGWRWKLVLQFUHDVHGFRQILGHQFH"´6HYHQWHHQRIWKH
UHVSRQVHVLQGLFDWHGWKDWDWWKHFRQFOXVLRQRIWKH3/WKHWHDFKHUVIHOWPRUH
FRQILGHQWWRWDNHRQDOHDGHUVKLSUROHLQWKHLUVFKRROV

7DEOH
Respondents perceived ability to take on a leadership role in the teaching of fractions  

(n=19)
1XPEHURI
UHVSRQVHV
RI
UHVSRQVHV
1R  
<HV  
 
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
7KLVTXHVWLRQZDVDQDWWHPSWWRWU\DQGDVFHUWDLQZKDWWKHWULJJHUVIRUDQ\LQFUHDVHG
FRQILGHQFHPLJKWEH7KHTXHVWLRQZDVFRQVWUXFWHGDURXQGWDNLQJDOHDGHUVKLSUROHLQ
VFKRROWRSRVLWLRQWKHUHVSRQGHQWVWRPDNHWKHLUGHFLVLRQDERXWFRQILGHQFHLQUHJDUGVWRD
VLWXDWLRQZKLFKPDQ\WHDFKHUVZRXOGILQGVWUHVVIXORUZKLFKPLJKWSODFHWKHPDWWKHLUPRVW
YXOQHUDEOH

*5ZDVDVNHGZKDWKDGLQFUHDVHGKHUFRQILGHQFH³-XVWKDYLQJVXFFHVVLQWKHFODVVURRP
KDVOHDGWRWKDW+DYLQJSHUVRQDOVXFFHVVLQ3'VRNQRZLQJZKDW\RXDUHGRLQJDQG\RX
NQRZKDYLQJLWMXVWPDNHVHQVHDQGNQRZLQJWKDW\RXNQRZWKHFRQWHQWZHOO´*5
WDONHGDERXWWKHQHHGIRUWKHSURIHVVLRQDOOHDUQLQJWRSURYLGHDFWLYLWLHVZKLFKFDQWUDQVODWH
VWUDLJKWEDFNLQWRWKHFODVVURRPDQGWKHUHIRUHJLYHVFRQILGHQFHWKDWWKHWHDFKHUKDV
VRPHWKLQJZRUWKZKLOHWRVKDUHZLWKRWKHUVWDIIPHPEHUV
$QG,WKLQNDVDWHDFKHU\RXNQRZWKDWZKDW\RXZDQWWRZDONDZD\ZLWK
IURPD3'LVVRPHWKLQJWKDW\RXFDQWDNHLQWR\RXUFODVVWKHQH[WGD\DQG
XVHDQGHDFKWLPH«,WKLQN,KDYHJRWVRPDQ\JDPHVDQGUHVRXUFHVWKDW,
ZDVQ¶WDZDUHRIEHIRUHWKDW,FRXOGJRDQGJLYHWRRWKHUVQRZDQG,WKLQN
WKH\ZRXOGEHDSSUHFLDWLYHEHFDXVHTXLWHRIWHQ\RXJHWD3'LQWKHDIWHUQRRQ
DQG\RXVWDQGDQGOLVWHQWRRQHRI\RXUFROOHDJXHVWDONIRUDQKRXUZKHQ\RX
UHDOO\ZDQWDFXSRIFRIIHHDQG\RX¶YHJRWDVWDFNRIPDUNLQJEXW,UHDOO\
WKLQNWKLVLVVRPHWKLQJLWVKDQGVRQ\RXFDQXVHLWLQWKHFODVVURRPLW¶VQRW
MXVWVRPHWKLQJWRQXPE\RXUEUDLQ
+DYLQJDVHWRIDFWLYLWLHVWRWDNHEDFNWRDVFKRRODOVRIHDWXUHGLQWKHFRQYHUVDWLRQVZLWK
*5*5*5*5*5*5DQG*5

:KHQDVNHGLIVKHIHOWPRUHFRQILGHQWWRWDNHRQDOHDGHUVKLSUROH*5UHSOLHGZLWKD
FRPSUHKHQVLYHDQVZHUZKLFKWDONHGDERXWWKHTXDOLWLHVUHTXLUHGRI3/
,GRJHWDSSURDFKHGE\VWDIIRQKRZWRWHDFKWKRVH(fractions)DQGDFWXDOO\,
KDYHUHIHUUHGWKHPWRVRPHRIWKHWKLQJV,KDYHGRQHRQWKHIUDFWLRQFRXUVH,
DOVRIHHOFRQILGHQWWRKHOSSHRSOHSODQWRWHDFKIUDFWLRQVDQG,WKLQNWKDWWKH
ELJSDUWRIWKDWLVGRZQWRKDYLQJPRUHFRQWHQWDQGFRQWHQWWKDW,WUXVW
«ZKHQ\RXFRPHWRD3'WKDWLVUXQE\$,6:$(the association who 
organised the PL)UXQE\SHRSOHWKDW\RX¶YHKHDUGRIZKRDUHZHOOWKRXJKW
179 

RILWJLYHV\RXWKHFRQILGHQFHWRVD\³5LJKWZHOO,ZLOOGRWKDW´DQGDQ\WKLQJ
WKDW\RXGRWKDWFRPHVRXWRIWKDW\RXIHHOKDVFUHGLELOLW\EHFDXVHLW¶VEDVHG
RQJRRGSHGDJRJ\VR,ZRXOGIHHOPRUHFRQILGHQWDIWHUWKLV3',W¶VWKH
FRQWHQWNQRZOHGJHDQGWKHIDFWWKDW,WUXVWLWWKHIDFWWKDW,YDOXHZKDWZHDUH
GRLQJKHUHEHFDXVHLW¶VEDVHGRQVRXQGUHVHDUFKLW¶VSUHVHQWHGE\SHRSOH
ZHOOUHJDUGHGLQWKHILHOG

*5DWWULEXWHGDFRQILGHQFHLQWDNLQJDOHDGHUVKLSUROHWKURXJKKDYLQJEHHQSURYLGHG
ZLWKDSSURSULDWHSHGDJRJLFDOWRROVDQGUHSUHVHQWDWLRQVDQGWKHRSSRUWXQLW\WRUHIOHFWRQ
WKRVHDFWLYLWLHVWKURXJKHQJDJLQJLQWKHP
7KHDPRXQWRIKDQGVRQVWXIIWKDWZHKDYHGRQH,KDYHQHYHUEHHQWRD3'
LQP\OLIHZKHUH,KDYHKDGWRGRWKDWPXFKKDQGVRQJHWWLQJRQWKHNLGV
OHYHODQGSOD\LQJWKHJDPHVDQGILQGLQJRXWDOOWKHOLWWOHEXJVDQGVWUDWHJLHV
DQGWKDW,KDYHQHYHUKDGWKDWVRUWRIWRPHWKDWRSHQV\RXUH\HVWRZKDWHOVH
LVRXWWKHUH

*5FRQFHQWUDWHGRQ.QRZOHGJHRI&RQWHQWDQG6WXGHQWV.&6LQH[SODLQLQJKHU
FRQILGHQFHWROHDG6KHVDLG³:HOO,WKLQNMXVWJUHDWHUXQGHUVWDQGLQJRIKRZFKLOGUHQOHDUQ
DERXWIUDFWLRQVDERXWKRZWKH\GHYHORSXQGHUVWDQGLQJ´

7KHWZRWHDFKHUV*5DQG*5ZKRFODLPHGQRWWREHFRQILGHQWLQWDNLQJRQD
OHDGHUVKLSUROHERWKFLWHGWKHUHDVRQRIEHLQJLQH[SHULHQFHGLQWHUPVRIOHQJWKRIVHUYLFH
DVWKHLPSHGLPHQW1HLWKHUVXJJHVWHGWKH\ZHUHLOOHTXLSSHGIRUWKHUHVSRQVLELOLW\

 Semi-Structured Interview: Benefits of attendance at PL 

6RPHZKDWVXUSULVLQJO\DOWKRXJKVHPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQDVNHGWKH
SDUWLFLSDQWVWRUHIOHFWXSRQWKHTXHVWLRQ³:KDWZHUH\RXKRSLQJWRJDLQIURPDWWHQGDQFHLQ
WKLV3/DQGZDVWKDWJDLQDFKLHYHG"´WKHUHSO\IXUQLVKHGE\UHVSRQGHQW*5VDZKHU
DQVZHUWKLVTXHVWLRQWKURXJKUHIOHFWLQJRQKHURZQJURZLQJOHYHORIFRQILGHQFH
 
180 

'LGLWH[FHHGP\H[SHFWDWLRQVGHILQLWHO\%HFDXVHWKHPLQXWH,ZDONHGLQWR
WKHGRRUDQGVRUWRIVDZZKDWDVPDOOQXPEHURISHRSOHZHUHKHUH,WKRXJKW
RK,IHOWOLNHZDONLQJRXW%HFDXVHWKLVLVYHU\FRQIURQWLQJEHFDXVH,DP
DZDUHRIP\RZQODFNRIDELOLW\DQG,NQRZWKDWWKHUHDUHSHRSOHLQWKHUH
ZKRDUHYHU\PDWKHPDWLFDOO\PLQGHGZKHUHDV,DPQRWDPDWKHPDWLFDO
SHUVRQ,GRQ¶WWKLQNPDWKHPDWLFDOO\DWDOODQGVRWRVLWLQWKHUHLQDVPDOO
JURXSRQWKHILUVWGD\PDGHPHIHHOOLNH,¶GEHWWHUNHHSP\PRXWKFORVHGDQG
QRWVKRZKRZIRROLVK,DPZLWKZRUNLQJWKLQJVRXW%XWDWWKHHQGRIWKHGD\
LWKDVEHHQDJRRGWKLQJEHFDXVH,KDYHKDGTXHVWLRQVDQVZHUHGDQGP\EDG
LGHDVDUHVKRZQIRUZKDWWKH\DUHDQG\RXVRUWRIKDYHWRSXW\RXUSULGHLQ
\RXUSRFNHWDQGUHDOLVHWKDW\RXDUHKHUHWROHDUQ<RXNQRZQRWWRVKRZ
ZKDW\RXNQRZEXWWRJHWLQDQGVRLQWKDWUHVSHFW,DPYHU\WKDQNIXOWR
KDYHFRPH\HDK«,DPUDSWUHDOO\
7KLVZDVHFKRHGLQDPXFKPRUHVXFFLQFWPDQQHUE\*5ZKRVDLG³-XVWPRUH
FRQILGHQFHLQLWUHDOO\,WKLQN\HDKVR\HDK´

.H\)LQGLQJ
$OWKRXJKWKHDWWLWXGHVDQGEHOLHIVTXHVWLRQQDLUHVGLGQRWVKRZDVWDWLVWLFDOO\VLJQLILFDQW
LPSDFWRIWKH3/RQWKHWHDFKHUV¶EHOLHIVDQGDWWLWXGHVWRZDUGVPDWKHPDWLFVWKHFRPPHQWV
FROOHFWHGGXULQJWKHVHPLVWUXFWXUHGLQWHUYLHZZRXOGVXSSRUWWKDWWKH3/KDVKDGVRPH
SRVLWLYHLPSDFWVRQWHDFKHUV¶FRQILGHQFHLQWHDFKLQJPDWKHPDWLFV

 Summary 

$OWKRXJKWKHGDWDFROOHFWHGWKURXJKWKHDWWLWXGHVDQGEHOLHIVTXHVWLRQQDLUHVGLGQRWVKRZD
VWDWLVWLFDOO\VLJQLILFDQWLPSDFWRIWKH3/WKHFRPPHQWVFROOHFWHGGXULQJWKHVHPLVWUXFWXUHG
LQWHUYLHZZRXOGVXSSRUWWKHLGHDWKDWWKH3/KDVKDGVRPHSRVLWLYHLPSDFWVRQWKHWHDFKHUV¶
FRQILGHQFHIRUWHDFKLQJPDWKHPDWLFV:KHQFRQVLGHUHGLQWKHOLJKWRIWKHDYDLODEOH
OLWHUDWXUHDSRVLWLYHDWWLWXGHDQGEHOLHIDUHH[WUHPHO\LPSRUWDQWIRUWKHGHYHORSPHQWRI
HIIHFWLYHWHDFKHUVRIWKLVGLIILFXOWWRSLF7KLVZLOOEHPRUHGHHSO\H[SORUHGLQ&KDSWHU

181 

7KHIROORZLQJFKDSWHUFRQWDLQVGDWDFROOHFWHGIURPTXHVWLRQVIURPWKHVHPLVWUXFWXUHG
LQWHUYLHZVWKDWGLGQRWILWQHDWO\XQGHUDQ\RIWKHUHVHDUFKTXHVWLRQVEXWQHYHUWKHOHVV
LQIRUPHGDOORIWKHP$OVRFRQWDLQHGZLWKLQWKLVFKDSWHUDUHWKHUHVXOWVWKDWZHUHJDLQHG
WKURXJKWKHDSSOLFDWLRQRIDQH[LWTXHVWLRQQDLUHUHJDUGLQJWKHSDUWLFLSDQWV¶SHUFHSWLRQDVWR
ZKHWKHUWKH3/GLVSOD\HGHOHPHQWVRIHIIHFWLYH3/7KHFRQWHQWLRQKHUHERUQHRXWE\WKH
OLWHUDWXUHLVWKDWHIIHFWLYH3/FDQPDNHDSRVLWLYHGLIIHUHQFH'HVLPRQHHWDO+LOOHW
DOD3HQXHOHWDO<RRQHWDO=DPER	=DPERWRWHDFKLQJDQG
OHDUQLQJDQGVRWKHSHUFHSWLRQVRIWKHZRUWKRIWKH3/DUHLPSRUWDQW
 
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
CHAPTER 10 
10 Teachers’ Perceptions of the Effectiveness of the Professional 
Learning Program 

7KHIROORZLQJTXHVWLRQVIURPWKHVHPLVWUXFWXUHGLQWHUYLHZVZHUHZRUGHGLQVXFKDZD\
WKDWWKH\GLGQRWILWQHDWO\XQGHUDQ\RIWKHUHVHDUFKTXHVWLRQVEXWQHYHUWKHOHVVLWZDVIHOW
WKDWWKH\LQIRUPHGDOORIWKHP$OVRFRQWDLQHGZLWKLQWKLVFKDSWHUDUHWKHUHVXOWVWKDWZHUH
JDLQHGWKURXJKWKHDSSOLFDWLRQRIDQH[LWTXHVWLRQQDLUHUHJDUGLQJWKHSDUWLFLSDQWV¶
SHUFHSWLRQDVWRZKHWKHUWKH3/GLVSOD\HGHOHPHQWVRIHIIHFWLYH3/7KHUHLVDOVRUHIHUHQFH
WRVRPHRWKHULQYLWHGUHIOHFWLRQV

 Semi-Structured Interview: The relative importance of pedagogy, 
content and reflective practice 

7KLVVWXG\ZDVFRQVWUXFWHGE\WKH5HVHDUFKHUDURXQGWKUHHPDMRUHOHPHQWVRIWKH3/
SHGDJRJ\FRQWHQWDQGUHIOHFWLYHSUDFWLFH4XHVWLRQVL[DVNHGWKHSDUWLFLSDQWVWRFRQVLGHU
ZKLFKRIWKHVHKDGEHHQWKHPRVWLPSRUWDQWWRWKHPLQWKHLUGHYHORSPHQWDVPDWKHPDWLFV
WHDFKHUV7KH\ZHUHWKHQDVNHGWRH[SDQGXSRQWKHLUDQVZHUV

,WZDVQHYHUH[SOLFLWO\H[SUHVVHGLQRQHHQFRPSDVVLQJVWDWHPHQWWKDWDOOWKUHHHOHPHQWVRI
FRQWHQWSHGDJRJ\DQGUHIOHFWLRQZHUHVHHQDVLQWHJUDODQGRIHTXDOLPSRUWDQFH$WYDU\LQJ
WLPHVGXULQJWKH3/HDFKHOHPHQW¶VLPSRUWDQFHZDVKLJKOLJKWHG,WZDVDVVXPHG
HUURQHRXVO\DVLWWUDQVSLUHGWKDWHDFKHOHPHQWZRXOGEHVHHQDVHTXDOO\FUXFLDOE\WKH
SDUWLFLSDQWV

:KHQWKHUHVXOWVZHUHFROODWHGFRQWHQWDQGSHGDJRJ\ZHUHERWKPHQWLRQHGWLPHV7DEOH
EXWWKHUHIOHFWLYHHOHPHQWZDVRQO\PHQWLRQHGWKUHHWLPHV7KUHHWHDFKHUVQDPHGDOO
WKUHHFRPSRQHQWVDVEHLQJLPSRUWDQWQDPHGRQHFRPSRQHQW
 
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
7KHZRUGLQJRIWKHVWDWHPHQWWRRSHQWKHGLVFXVVLRQPD\KDYHOHDGVRPHRIWKH
UHVSRQGHQWVWRWKLQNWKDWRQO\RQHWKHPRVWLPSRUWDQWoneZDVUHTXLUHG7KHZRUGLQJRI
³7KHUHDUHPDMRUHOHPHQWVLQWKLV3/ZKLFKhasEHHQWKHPRVWLPSRUWDQWWR\RXU
GHYHORSPHQWDVDPDWKHPDWLFVWHDFKHUDQGZK\"´SHUKDSVVKRXOGKDYHEHHQ³7KHUHDUH
PDMRUHOHPHQWVLQWKLV3/ZKLFKhaveEHHQWKHPRVWLPSRUWDQWWR\RXUGHYHORSPHQWDVD
PDWKHPDWLFVWHDFKHUDQGZK\"´

$IHZRIWKHWHDFKHUVZKRH[SUHVVHGSHGDJRJ\DVWKHLURQO\FKRLFHLQDGYHUWHQWO\UHIHUUHG
WRFRQWHQWDVLOOXVWUDWHGE\FRPPHQWVUHFRUGHGIRU*5
)RUPHLWZDVSUREDEO\WKHSHGDJRJ\MXVWOHDUQLQJ,VXSSRVHZKDWWRWHDFK
(content)DQGWKHRUGHULQZKLFKWRWHDFKLWWRPDNHVXUHWKDW,¶PQRWJRLQJ
WRRIDUDKHDGDQGWKHQFRPLQJDVWHSEDFNEXWLW¶VDOOWDXJKWLQDVHTXHQWLDO
RUGHU
,WLVQRWXQZHOFRPHWRWKH5HVHDUFKHUWKDWWKLVUHVSRQGHQWDQGRWKHUVVHHWKHWZRHOHPHQWV
DVLUUHYRFDEO\WLHG

$QRWKHU*5GLGQRWXVHWKHZRUGSHGDJRJ\EXWJDYHDGHILQLQJH[DPSOH
«KHOSHGPHUHDOLVHWKHVHNLGVFDQJHWLWULJKWRQSDSHUEHFDXVHWKH\¶YHGRQH
WKHH[HUFLVHVWKH\¶YHFRORXUHGWKLVWKH\¶YHPDWFKHGWKDWWKH\¶YHUXOHGD
OLQHIURPWKLVWRWKLVRQWKHSDSHUIRUWKHLUDVVHVVPHQW7KH\ORRNOLNHWKH\
XQGHUVWDQGEXWWKH\GRQ¶W«,FDQKDYHP\FODVVDOOGRLQJDQDFWLYLW\WKDWLV
KDQGVRQOHDUQLQJDQG,DQG,FDQSXOORQHFKLOGDZD\IRUWZRPLQXWHVDQG,
FDQWDONWRWKHPDQGLW¶VLQWKHWDONLQJWKDW,UHDOLVHQRWRQO\GRQ¶W\RXJHWLW
EXW,FDQVHHDWZKDWSRLQW\RXGRQ¶WJHWLWDQGWKDW¶VZKDW,KDYHIRXQG
UHDOO\LPSRUWDQWDQG,ZRXOGQ¶WKDYHGRQHVRPXFKKDQGVRQLI,KDGQ¶W
FRPHWRWKLV3'

 Semi-Structured Interview: Revealing PL activities 

7KHUHVSRQGHQWVZHUHDVNHGWRFRQVLGHUWKHDFWLYLWLHVIURPWKH3/ZKLFKKDGEHHQPRVW
UHYHDOLQJWRWKHPDQGWRLQGLFDWHZK\WKLVZDVVR7DEOH7KHUHZDVDOZD\VDQ
HOHPHQWRIDPELJXLW\LQXVLQJWKHZRUGUHYHDOLQJLQWKLVTXHVWLRQVRPHWKLQJWKDWWKLV
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5HVHDUFKHUZDQWHGWRH[SORLW5DWKHUWKDQXVHWKHZRUGFKDOOHQJLQJRULQWHUHVWLQJRU
GLIILFXOWLWZDVWKRXJKWWKDWE\XVLQJWKHZRUGUHYHDOLQJWKHSDUWLFLSDQWVZRXOGQRWEHOHDG
E\WKH5HVHDUFKHUDQGWKHUHIRUHJLYHDQDOPRVWXQFRQVFLRXVUHIOHFWLRQRIWKHWKHLUWKLQNLQJ
DQGWKLQNLQJSURFHVVHV

7DEOH
Most revealing activity engaged in during professional learning (n=27) 

1XPEHURI
UHVSRQVHV
RI
UHVSRQVHV
)UDFWLRQEULGJH  
)UDFWLRQVWULSV  
3DSHUIROGLQJ  
3DWWHUQ%ORFNV  
&KRFRODWHIURJV  
1XPEHUOLQHV  
7DQJUDPV  
&XLVHQDLUHIUDFWLRQV  
)UDFWLRQZDOOV  
&RQFHSWPDSV  
+XQGUHGVVTXDUHV  
$OODFWLYLWLHV  

:KLOVWLWLVWREHH[SHFWHGWKDWWKHUHZRXOGEHDVSUHDGRIDFWLYLWLHVZKLFKZHUHFRQVLGHUHG
UHYHDOLQJWKHIDFWWKDWWKH)UDFWLRQ%ULGJHZDVPHQWLRQHGVHYHQWLPHVLVSHUKDSVWKHOHDVW
VXUSULVLQJWRWKH5HVHDUFKHU'XULQJLWVFRPSOHWLRQWKLVZDVFRQVLGHUHGE\PDQ\WREHWKH
PRVWFKDOOHQJLQJRIWKHDFWLYLWLHVWKHRQHZKHUHPRUHFODULILFDWLRQZDVUHTXLUHGDVWKH
DFWLYLW\XQIROGHGDQGWKHRQHZKLFKFUHDWHGWKHPRVWFRQYHUVDWLRQDERXWLWVDSSOLFDWLRQWR
WKHFODVVURRPVHWWLQJ

*5H[SUHVVHGWKDW
«,MXVWFRXOGQ¶WZRUNRXWKRZWRIROGLWDQGVRHYHU\RQHZDVGRQHDQGLW
MXVWPDNHV\RXIHHOUHDOO\EDGDQGLW¶VMXVWOLNHVWXGHQWVLQWKHFODVVURRP
UHDOO\,W¶VTXLWHIUXVWUDWLQJIRUWKHPDVZHOOZKLFKLVZK\,OLNHWHDFKLQJ
PDWKVDQGZK\,OLNHOHDUQLQJ«
7KLVSDUWLFXODUDFWLYLW\DOORZHGWKHUHVSRQGHQWWRHPSDWKLVHZLWKWKHVWUXJJOHVWKDWVRPH
VWXGHQWVKDYHZLWKOHDUQLQJ
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
*5FRPPHQWHGRQKRZWKHDFWLYLW\IRUFHGWKHPLQWRUHIOHFWLQJXSRQOHDUQLQJWKHLU
RZQDQGRWKHUV
,UHDOO\OLNHWKHVXVSHQVLRQEULGJH,OHDUQWDORWDERXWZKDW,FRXOGGRP\VHOI
DQGDJDLQP\H[SHFWDWLRQVRIZKDWRWKHUVFRXOGGRDQGWKDWIHHOLQJRI,FDQ¶W
GRWKLV

$QRWKHUUHVSRQGHQW*5IRXQGWKDWWKHDFWLYLW\H[HUFLVHGWKHVWXGHQWV¶NQRZOHGJHRIWKH
VL]HRIIUDFWLRQV
,WKLQNWKHVXVSHQVLRQEULGJH(fraction bridge)RQHEHFDXVHWKDWZDVUHDOO\
SRZHUIXOEHFDXVHZKHQZHFDPHWRWKHWKVZHDFWXDOO\KDGWRORRNDW
DOWHUQDWLYHVXJJHVWLRQVDQGDJDLQ,VRUWRIOHDGWKHNLGVDOLWWOHELW-XVW
ORRNLQJDW«ZHOO«DWKDQGDQWKZKHUHLVWKHWKJRLQJWRILWDQGWKH\VDLG
³,W¶VVPDOOHUWKDQDWKEXWLWZLOOEHELJJHUWKDQWKHWK´«EHFDXVHWKH\
XQGHUVWDQGIUDFWLRQVDUHDQHTXDOSDUWEXWWKH\KDGWRMXGJHKRZHTXDOWKH\
FRXOGPDNHLWVRWKDWZDVUHDOO\SRZHUIXO«

4XHVWLRQDVNHGWKHSDUWLFLSDQWVWRFRQVLGHUZKLFKDFWLYLW\IURPWKH3/ZDVWKHLU
IDYRXULWHDQGWKHQH[SODLQZK\WKLVZDVWKHFDVH8QOLNH4XHVWLRQZKHUHWKH
UHVSRQGHQWVZHUHJLYHQDTXHVWLRQUHJDUGLQJWKHPRVWUHYHDOLQJDFWLYLW\SXUSRVHO\
LQWHQGHGWREHVRPHZKDWDPELJXRXVWKLVTXHVWLRQZDVVSHFLILFDOO\GLUHFWHGWRWKHPRVW
SRVLWLYHO\UHFHLYHGDFWLYLWLHVE\XVLQJWKHZRUGIDYRXULWH

 
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
7DEOH
Favourite activity for teaching fractions (n=23) 

$FWLYLW\ 1XPEHURI
UHVSRQVHV
RI
UHVSRQVHV
3DWWHUQ%ORFNV  
)UDFWLRQ%ULGJH  
)UDFWLRQVWULSV  
)UDFWLRQ'RPLQRHV  
1XPEHU/LQHV  
&KRFRODWHIURJV  
)UDFWLRQZDOO  
3DSHUIROGLQJ  
'HFLPDOVWUDZV  
$OODFWLYLWLHV  

2QHUHVSRQGHQW*5ZDVLPSUHVVHGE\DOORIWKHDFWLYLWLHV
,WKLQN,DPMXVWDVDPD]HGZLWKHDFKRIWKHDFWLYLWLHVEHFDXVHHYHQWKH
VLPSOHVWRQHVFDQUHLQIRUFHFRQFHSWVLQDUHDOO\SRZHUIXOZD\DQG,GRQ¶W
WKLQNWKH\KDYHWREHHODERUDWH,WKLQNWKDWLVWKHRWKHUWKLQJWKDWZKHQ\RX
ORRNDWWKHFRPPHUFLDOWKLQJVDYDLODEOHWRWHDFKDQ\WKLQJWKHVLPSOHVWRI
WKLQJVFDQEHXVHGWRJLYHDSRZHUIXOUHSUHVHQWDWLRQDQGJHWWKHPHVVDJH
DFURVV6R,GRQ¶WWKLQNWKHUHLVDQ\RQHWKLQJWKDW,KDYHJRQHZRZEHFDXVH
,IHHOWKDWZD\DERXWDOORILW

,WZDVRILQWHUHVWWRWKLV5HVHDUFKHUWRGHWHUPLQHZKHWKHUWKHIDYRXULWHDFWLYLWLHVKDGDQ\
VRUWRIUHODWLRQVKLSZLWKWKHUHYHDOLQJDFWLYLWLHVDVDUWLFXODWHGLQ4XHVWLRQ(LJKWRIWKH
UHVSRQGHQWV*5*5*5*5*5*5*5DQG*5FKRVH
WKHPRVWUHYHDOLQJDFWLYLW\DVEHLQJWKHLUIDYRXULWHDFWLYLW\)LJXUH:KHQWDONLQJ
DERXWWKHLUIDYRXULWHDFWLYLW\DOOILYHUHVSRQGHQWVZKRFKRVH3DWWHUQ%ORFNVGLGVREHFDXVH
RIWKHLUDYDLODELOLW\DQGWKHHDVHRIXVHDPRQJVWWKHLUVWXGHQWV
 
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Figure 10.1$FRPSDULVRQRIUHVSRQGHQWV¶SHUFHSWLRQRIUHYHDOLQJDFWLYLWLHV4DQG
IDYRXULWHDFWLYLWLHV4

$FXUVRU\YLHZLQJRIWKHVHGDWDVXJJHVWVWKDWDFWLYLWLHVFRQVLGHUHGE\WKHWHDFKHUVDVEHLQJ
UHYHDOLQJDUHQRWQHFHVVDULO\WKHRQHVWKH\VHOHFWHGDVEHLQJIDYRXULWHV&RQYHUVHO\WKH
DFWLYLWLHVFRQVLGHUHGDVIDYRXULWHVPD\QRWLQGLFDWHWKDWWKHDFWLYLW\ZDVDOVRFRQVLGHUHGWR
EHUHYHDOLQJ
 Semi-Structured Interview: Teachers’ goals for the PL

6HPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQDVNHGWKHSDUWLFLSDQWVWRUHIOHFWXSRQWKHTXHVWLRQ
³:KDWZHUH\RXKRSLQJWRJDLQIURPDWWHQGDQFHLQWKLV3/DQGZDVWKDWJDLQDFKLHYHG"´2Q
LQGLFDWLQJZKDWWKHLUH[SHFWDWLRQVZHUHIURPDWWHQGDQFHDWWKH3/HDFKSHUVRQJDYHRQH
UHVSRQVHDQGWKUHHSHRSOHRIIHUHGDVHFRQG6L[RIWKHUHVSRQGHQWVJDYHDQVZHUV
ZKLFKGLVSOD\HGDQLQFUHDVHLQ&RQWHQW.QRZOHGJHDQG7HDFKLQJ.&7WKURXJKVWUHVVLQJ
WKDWWKDWSHGDJRJLFDOLVVXHVZHUHNH\7DEOH)RXURIWKHUHVSRQVHVLQGLFDWHG
WKDWWKHSDUWLFLSDQWVKDGQRSDUWLFXODUH[SHFWDWLRQVRIWKH3/

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
7DEOH
Respondents’ expectations of attending PL (n=20) 










*5LVRQHH[DPSOHRIWKHUHVSRQGHQWVZKRIRFXVHGRQWKHVKLIWLQSHGDJRJ\.&7LQ
DGRSWLQJDFWLYLWLHVZKLFKRQWKHZKROHHPSOR\HGPDQLSXODWLYHPDWHULDOVDQGLQDYDULHW\RI
UHSUHVHQWDWLRQV
,ZDVUHDOO\KRSLQJWRJHWSUDFWLFDOLGHDVWRSXWLQWRSOD\%HFDXVHDJDLQLW¶V
WKHSUDFWLFDOVWXIIDQGDJDLQ,FDQ¶WVD\HQRXJKDERXWWKHVXVSHQVLRQEULGJH
DFWLYLW\EHFDXVH,ZRXOGQHYHUHYHULQDPLOOLRQ\HDUVKDYHWKRXJKWRILW
%XWLW¶VMXVWEHHQIDQWDVWLFDQGWKHNLGVHQMR\HGLWDQGWKH\ZHUHHQJDJHGDQG
LWWRRNXVDFRXSOHRIVHVVLRQVEXW,UHFNRQWKDWWKDWFXWRXWPD\EHVHVVLRQV
RIMXVWSORXJKLQJWKURXJK³:KDWGRHVWKLVPHDQZKDWGRHVWKDWPHDQ"´VR
LW¶VGHILQLWHO\WKHFRQWHQWKDVEHHQKXJHDQGDOVRSHGDJRJ\WKRVHDUHP\
PDLQWKLQJVWKDW,KDYHUHDOO\YDOXHG

6RPHRIWKHUHVSRQVHVLQGLFDWHGWKDWH[SHFWDWLRQVKDGEHHQPHWEXWWKHH[SHFWDWLRQVZHUH
QRWFOHDUO\DUWLFXODWHGDQGVWDWHPHQWVVXFKDV³WHDFKIUDFWLRQVEHWWHURUHIIHFWLYHO\´*
5DQG³H[SDQGP\WHDFKLQJUHSHUWRLUH´*5ZHUHHPSOR\HG*5ZKRDOVR
PHQWLRQHGWHDFKLQJIUDFWLRQVEHWWHUFODULILHGWKDWVWDWHPHQWVRPHZKDWE\DGGLQJ³«VR
KRZWRWHDFKLWVRWKDWPRUHFKLOGUHQIHOWFRQILGHQWDERXWLWEHFDXVH,GRQ¶WWKLQNLW¶VDQDUHD
ZKHUHDORWRINLGVLQJHQHUDOIHHOSDUWLFXODUO\FRQILGHQW´

2QHRIWKHSDUWLFLSDQWV*5DWWHQGHGWKH3/ZLWKDSDUWLFXODULQWHQWLRQLQPLQGLQWKDW
VKHKDGDUUDQJHGWKH3/IRUWKDWJURXS7KLVUHVSRQGHQW¶VH[SHFWDWLRQZDVDEURDGHU
Expectations 1XPEHU
RI
UHVSRQVHV

RI
UHVSRQVHV
,PSURYHPHQWRISHGDJRJ\  
1RSDUWLFXODUH[SHFWDWLRQV  
7RµWHDFK¶IUDFWLRQVEHWWHU  
$IILUPDWLRQRISUDFWLFH  
:KROHVFKRROLPSURYHPHQW  
0RUHDFWLYLWLHV  
,PSURYHGFRQWHQWNQRZOHGJH  
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
H[SHFWDWLRQIRUWKHVWDIIDWKHUVFKRRODQGVRPHFDSDFLW\EXLOGLQJRIKHURZQWRDFWLQD
VXSSRUWUROHDWWKHFRQFOXVLRQRIWKH3/
0\DLPZDVWRHTXLSWKHHLJKWWHDFKHUVWREHDEOHWRWHDFKWRKDYHWKH
NQRZOHGJHWKHPVHOYHVEHFDXVHWKH\FDQ¶WWHDFKZKDWWKH\GRQ¶WNQRZ\RX
FDQ¶WJRZKHUH\RXKDYHQ¶WEHHQ\RXUVHOI6RWKDWZDVP\REMHFWLYHRIWKH
ZKROHWKLQJP\REMHFWLYH(of)EHLQJWKHUHZDVWRVXSSRUWWKHPVRWKDWWKHQ,
FDQHQFRXUDJHDQGIROORZXSDIWHUZDUGVDQG\HV,WKLQNLW¶VPDGHDELJ
GLIIHUHQFH,GRQ¶WNQRZDERXWDOOWKHWHDFKHUVEHFDXVH,KDYHQ¶WKHDUGWKHLU
IHHGEDFNEXWFHUWDLQO\IRUVRPHWHDFKHUVLW¶VEHHQVLJQLILFDQWWRWKHLURZQ
OHDUQLQJEXWDOVRWKHLUDELOLW\WRWKHQWHDFKDQGWRZDWFKVWXGHQWVUHDOO\
UHDOO\OHDUQZHOO
7KHVHFRQGSDUWRIWKHTXHVWLRQUHJDUGLQJZKHWKHUWKHH[SHFWDWLRQVZHUHLQIDFWPHWVDZDOO
RIWKHUHVSRQGHQWVDQVZHULQWKHDIILUPDWLYH7KHLPSOLFDWLRQVRIWKLVUHVSRQVHDUHIXUWKHU
H[SORUHGLQWKHGLVFXVVLRQFKDSWHU

 Exit Questionnaire: Effective professional learning 

$WWKHFRQFOXVLRQRIWKH3URIHVVLRQDO/HDQLQJVHVVLRQVWKHSDUWLFLSDQWVZHUHDVNHGWR
UHVSRQGWRVWDWHPHQWVRQDWKUHHSRLQW/LNHUW6FDOH<HV8QGHFLGHG1RUHJDUGLQJWKH
TXHVWLRQ³'R\RXEHOLHYHWKH3/DGGUHVVHGWKHIROORZLQJFKDUDFWHULVWLFVRIHIIHFWLYH
SURIHVVLRQDOGHYHORSPHQW"´7DEOH

 
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7DEOH
Answers to the question stem: Do you believe the PL addressed the following 
characteristics of effective professional development? 

Numb.
 Response
No Undecided Yes Mean
score
 )RFXVHGRQLQFUHDVLQJNQRZOHGJHDQGVNLOOVWR
EULQJDERXWFKDQJHLQP\WHDFKLQJSUDFWLFH
   
 5HFRJQLVHGWKHZD\VDGXOWVOHDUQDQGWKHLPSDFW
RIFRQVWUXFWLYLVWOHDUQLQJWKHRU\
   
 :DVFHQWUHGRQWKHLPSURYHPHQWRIVWXGHQW
DFKLHYHPHQWDQGJURZWK

   
 ,QFOXGHGIROORZXSDQGVXSSRUW

   
 ,QFUHDVHGWHDFKHUNQRZOHGJHDQGXQGHUVWDQGLQJ

   
 :DVSXUSRVHIXOVXVWDLQHGDQGVXVWDLQDEOHRYHU
WLPH

   
 :DVRQJRLQJDQGMREHPEHGGHG

   
 :DVFHQWUHGRQWKHGHYHORSPHQWDQGPDLQWHQDQFH
RIFROODERUDWLYHHQYLURQPHQWV
   
 5HFRJQLVHGPXOWLSOHFRQWH[WVIRUPDWVDQGIDFWRUV

   
 $FFRPPRGDWHGGLYHUVLW\DQGSURPRWHGHTXLW\LQ
VFKRROV
   
 ,QYROYHGWKHIRUPDWLRQRIOHDUQLQJFRPPXQLWLHV    
 )RFXVHGRQLQGLYLGXDODQGRUJDQLVDWLRQDO
LPSURYHPHQW

   
 $GGUHVVHGLVVXHVDQGFRQFHUQVDQGLQWHUHVW
LGHQWLILHGE\WKHWHDFKHUV
   
 (PSKDVLVHGDQGPDGHFKRLFHVLQIRUPHGE\WKH
OLQNEHWZHHQWHDFKHUTXDOLW\DQGVWXGHQWVXFFHVV

   
 :DVEDVHGRQWKHEHVWDYDLODEOHUHVHDUFKHYLGHQFH

   
 :DVGULYHQE\DQDO\VHVRIVWXGHQWOHDUQLQJGDWD

   
 $OORZHGWLPHDQGRSSRUWXQLW\IRUSODQQLQJ
UHIOHFWLRQDQGIHHGEDFN

   
 $VVHVVHGWKHLPSDFWRILQLWLDWLYHVDQGGHFLVLRQV
RQVWXGHQWRXWFRPHV

   
 3URPRWHGWKHGHYHORSPHQWRIOHDGHUVKLSFDSDFLW\    

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
$OORIWKHVWDWHPHQWVHQMR\HGLQH[FHVVRIVXSSRUWWKDWWKHFKDUDFWHULVWLFRIHIIHFWLYH
3/ZHUHDGGUHVVHGZLWKRQO\RQHEHORZ6WDWHPHQWVL[EHWZHHQDQG
6WDWHPHQWVDQGDQGWKHUHPDLQLQJLQH[FHVVRI6L[RIWKH
6WDWHPHQWVDQGGUHZWKHUHVSRQVHRI\HVIURPDOORIWKHUHVSRQGHQWV

2IWKHVWDWHPHQWVWKHFKDUDFWHULVWLFRIHIIHFWLYH3/ZKLFKIHZHVWSDUWLFLSDQWVIHOWZDV
DGGUHVVHGZDV6WDWHPHQWIRXUDQDO\VHGE\DVVLJQLQJDQXPHULFDOYDOXHRIWZRWRHDFK
UHVSRQVHRI\HVRQHWRHDFKUHVSRQVHRIXQGHFLGHGDQG]HURPDUNVIRUQR7KHVWDWHPHQW
³3URPRWHGWKHGHYHORSPHQWRIOHDGHUVKLSFDSDFLW\´VFRUHGSRLQWVIURPDSRVVLEOH
DQGZDVIROORZHGE\6WDWHPHQW³$OORZHGWLPHDQGRSSRUWXQLW\IRUSODQQLQJ
UHIOHFWLRQDQGIHHGEDFN´ZLWK

7KHOHDVWFRQYLQFHGSDUWLFLSDQWVUHJDUGLQJWKHHIIHFWLYHQHVVRIWKH3/LQFRYHULQJWKH
FKDUDFWHULVWLFV)LJXUHZHUH*5DQG*5ZKRERWKJDYHVFRUHVRIRXWRID
SRVVLEOHRI7KUHHRIWKHUHVSRQGHQWV*5*5DQG*5LQGLFDWHG
WKDWWKH\SHUFHLYHGWKDWWKH3/KDGDFFRPSOLVKHGDOORIWKHFKDUDFWHULVWLFVRIHIIHFWLYH3/



Figure 10.26FRUHVIRUUHVSRQVHVWR([LW4XHVWLRQQDLUHE\UHVSRQGHQW



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
.H\)LQGLQJ
7KHWHDFKHUVJDYHYHU\SRVLWLYHUHVSRQVHVWRWKHH[LWTXHVWLRQQDLUHWKDWLQGLFDWHGWKDWWKH
3/DGGUHVVHGFKDUDFWHULVWLFVRIHIIHFWLYH3/

 Other Invited Reflections. 

6HYHQRIWKHSDUWLFLSDQWVFKRVHQRWWRVXSSO\WKH5HVHDUFKHUZLWKDQ\UHIOHFWLRQ
RWKHUWKDWWKHVHPLVWUXFWXUHGUHIOHFWLRQFRPSOHWHGGXULQJWKHILUVWSURIHVVLRQDOOHDUQLQJ
VHVVLRQ7HQSDUWLFLSDQWVWRRNRQHRSSRUWXQLW\WRVXEPLWWKHLUUHIOHFWLRQVDQGQRQHRI
WKHSDUWLFLSDQWVSURYLGHGPRUHWKDQRQHUHIOHFWLRQ$OWKRXJKWKHLQYLWHGUHIOHFWLRQVPD\
KDYHKHOSHGWRHQFRXUDJHUHVSRQGHQWVWREHOLHYHWKDWWKHUHZDVDIXUWKHUOLQHRI
FRPPXQLFDWLRQRSHQWRWKHPIHZRIWKHPWRRNXSWKLVRSSRUWXQLW\2IDOORIWKHGDWD
FROOHFWLRQPHWKRGVDSSOLHGLQWKLVVWXG\WKHUHIOHFWLRQZDVVHHQE\WKLV5HVHDUFKHUDVEHLQJ
WKHOHDVWLQIRUPDWLYHRUXVHIXODOWKRXJKDIHZRIWKHFRPPHQWVZHUHFRQILUPDWRU\LQ
QDWXUH

*5ZURWHDIDLUO\OHQJWK\UHIOHFWLRQZKLFKFHQWUHGDURXQGWKHGHYHORSPHQWRI
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.DQG.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7
DQGDOVRWRRNWKHRSSRUWXQLW\WRZULWHDERXWKHURZQLQFUHDVHGFRQILGHQFHLQWHDFKLQJ
IUDFWLRQV7KLVUHVSRQGHQWGLVSOD\HGKHU6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.WKURXJK
EHLQJDEOHWRDUWLFXODWHVRPHNH\IUDFWLRQFRQFHSWV³7KH\FOHDUO\ZHUHZRUNLQJRQD
GRXEOLQJDQGKDOYLQJFRQFHSWXQGHUVWRRGWKHPXOWLSOLFDWLYHVWUXFWXUHRIIUDFWLRQV«'XULQJ
WKLVSURFHVVZHZHUHFRQVWDQWO\HPSKDVLVLQJHTXDOSDUWV«´

*5DOVRPDGHFRPPHQWVZLWKUHJDUGVWR.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7
ZLWKSDUWLFXODUUHIHUHQFHWRFKDQJHVLQSHGDJRJ\
7KLV3/KDVH[SDQGHGP\DZDUHQHVVRIWKHUDQJHRIDFWLYLWLHV,FDQGRZLWK
WKHFKLOGUHQLQWHDFKLQJIUDFWLRQVZKLFKJLYHVPHJUHDWHUFRQILGHQFHWKDW,
FDQPHHWWKHOHDUQLQJQHHGVRIVWXGHQWV«,UHDOLVHWKDW,QHHGWRZRUNRQ
PDNLQJP\WHDFKLQJPRUHFRQFUHWHFUHDWHPRUHµSUREOHPV¶IRUVWXGHQWVWR
VROYHLQDNLQDHVWKHWLFZD\«XVLQJWKHFRQFUHWHPDWHULDOVUHDOO\KHOSHGWKHP
YLVXDOLVHWKHIUDFWLRQVDVSDUWRIDZKROH
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

7KH\IXUWKHUH[SDQGHGRQWKHJURZWKRIWKHLURZQFRQILGHQFHZLWKVWDWHPHQWVVXFKDV
,KDYHDOZD\VGUHDGHGWHDFKLQJIUDFWLRQVDV,DOZD\VFRQVLGHUHGWKHPWREH
GLIILFXOW7KHVHDFWLYLWLHVPDNHLWHDVLHUIRUPHWRH[SODLQWKHGLIIHUHQW
IUDFWLRQVDQGKRZWKH\UHODWHWRHDFKRWKHU´DQG³,IHHODVLIP\VWXGHQWVDUH
DOUHDG\PRUHVXFFHVVIXOLQZRUNLQJZLWKIUDFWLRQVWKDQSUHYLRXVVWXGHQWV

*5UDLVHGWKHLPSRUWDQWLVVXHRIHPSOR\LQJPXOWLSOHUHSUHVHQWDWLRQV³,WKDVEHHQ
H[FLWLQJWRKDYHVXFKFRQFUHWHDQGYLVXDOH[DPSOHVIRFXVLQJRQIRUPLQJDQGUHLQIRUFLQJ
FRQFHSWV,OLNHWKDWWKHUH¶VEHHQDQHPSKDVLVRQORRNLQJDWWKHVDPHLGHDLQDQXPEHURI
ZD\V´

*5UHYHDOHGDJURZLQJXQGHUVWDQGLQJVWHPPLQJIURPH[SHULHQFHVJDLQHGLQWKH3/RI
WKHQHHGWRXVHPDQLSXODWLYHPDWHULDOVQRWMXVWIRUGHPRQVWUDWLRQEXWDVDWRROIRUVWXGHQWV
WRH[SORUHWKHPDWKHPDWLFV
,KDGEHHQLQWURGXFHGWRWKH(fraction)VWULSVEHIRUHEXWLWZDVDOUHDG\PDGH
DQGZDVSODFHGRQWKHERDUGDVDYLVXDOIRUXVWRVHHDQGREVHUYHDQG
LGHQWLI\HTXLYDOHQWIUDFWLRQV$VDUHVXOWLWGLGQRWKHOSLQP\XQGHUVWDQGLQJ
7RGD\E\DFWXDOO\FXWWLQJRXWWKHVWULSVIROGLQJWKHPLQWRHTXDOSDUWVHWF
HWF,KDYHIRXQGLWWREHPRUHLQWHUHVWLQJHQJDJLQJDQGWUXO\XQGHUVWDQGLW

7KH\ZHQWRQWRFRPPHQWDERXWWKHLUOHYHORIFRQILGHQFHZLWKWHDFKLQJIUDFWLRQVE\
ZULWLQJ³'HILQLWHO\P\FRQFHSWLRQVDERXWWHDFKLQJIUDFWLRQVKDVVLFEHHQFKDOOHQJHGDQG
,IHHOPRUHRSWLPLVWLFDOUHDG\DERXWLPSDUWLQJP\NQRZOHGJHZLWKWKHNLGV´

*5DFWXDOO\HPSOR\HGWKHZRUGIHDUWRGHVFULEHKHUUHODWLRQVKLSZLWKIUDFWLRQVDQG
H[SODLQHGKRZWKLVIHDUFDQEHDPHOLRUDWHGWKURXJKZHOOSODQQHG3/³0\IHDURIIUDFWLRQV
LVEHLQJDGGUHVVHGEHFDXVH,FDQLPSOHPHQWPHDQLQJIXODFWLYLWLHVDQGDOOD\DQ\SDUHQW
FRQFHUQVE\VKRZLQJWKHGHSWKRIWKLQNLQJWKDWLVWDNLQJSODFH´
 
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
 Summary 

7KLVFKDSWHUH[SORUHGWKHWHDFKHUV¶SHUFHSWLRQVRIWKHLPSRUWDQWHOHPHQWVRIWKH3/ZKLFK
DFWLYLWLHVWKH\IRXQGWKHPRVWUHYHDOLQJDQGZKLFKZHUHWKHLUIDYRXULWHVZKDWDVSHFWVRI
WKHWHDFKLQJRIIUDFWLRQVWKH\IHOWPRVWFKDOOHQJLQJDQGZKDWWKH\KDGKRSHGWRJDLQ
WKURXJKDWWHQGDQFHDWWKH3/DQGLIWKDWKDGEHHQDWWDLQHG1RWDOO3/FDQEHUXQZLWKD
WLPHIUDPHDVJHQHURXVDVWKDWDYDLODEOHIRUWKLVVWXG\WKHUHIRUHLWZDVLPSRUWDQWWR
GHWHUPLQHWKHDFWLYLWLHVWRPDNHWKHIRFXVVKRXOGWKHWLPHIUDPHEHPRUHUHVWULFWHG

$OVRFRQWDLQHGZLWKLQWKLVFKDSWHUZHUHWKHUHVXOWVRIWKHH[LWTXHVWLRQQDLUH7KLV
TXHVWLRQQDLUHZDVFRQVWUXFWHGDURXQGWKHOLWHUDWXUHDVWRZKDWFRQVWLWXWHVHIIHFWLYH3'IRU
WHDFKHUV&ODUNH&RKHQ	+LOO/RXFNV+RUVOH\+HZVRQ/RYH	6WLOH
6XSRYLW]	7XUQHU6XSRYLW]0D\HU	.DKOH=LJDUPL%HW]DQG-HQVHQV
7KLVZDVGHHPHGLPSRUWDQWDVLIWHDFKHUVSHUFHLYHZRUWKLQWKH3/LWZLOOEHPRUH
OLNHO\WRDIIHFWWKHLUSUDFWLFH

7KHFRQFOXVLRQVGUDZQIURPWKHGDWDGLVSOD\HGLQWKLVFKDSWHUZLOOEHGLVFXVVHGLQJUHDWHU
GHWDLOLQWKHQH[WFKDSWHUWKH'LVFXVVLRQFKDSWHU

 
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
CHAPTER 11 
11 Discussion 

7KLVGLVFXVVLRQFKDSWHULVFRQVWUXFWHGDURXQGWKHNH\ILQGLQJV.)GHULYLQJIURP
DQDO\VLVRIWKHUHSRUWHGGDWDLQ&KDSWHUVWR7KHVHNH\ILQGLQJVKDYHEHHQJURXSHG
DFFRUGLQJWRWKHWKHPHVRIFXUUHQWVWDWXVRIWHDFKLQJIUDFWLRQVWHDFKHUV¶PDWKHPDWLFDO
NQRZOHGJHIRUWHDFKLQJIUDFWLRQVSHGDJRJLFDOFRQWHQWNQRZOHGJHWHDFKHUV¶VHOIHIILFDF\
EHOLHIVDWWLWXGHVDQGFRQILGHQFHDQGDWWULEXWHVRIHIIHFWLYHSURIHVVLRQDOOHDUQLQJ$OWKRXJK
WKHNH\ILQGLQJVKDYHEHHQJURXSHGWKXVWKHLQWHUFRQQHFWHGQHVVRIDOORIWKHWKHPHVLV
ZRUWK\RIFRPPHQW2QPDQ\RFFDVLRQVWKHWHDFKHUV¶UHVSRQVHVPDGHUHIHUHQFHWRPRUH
WKDQRQHWKHPH

 The Teachers’ Perceptions Regarding the Status of Teaching Fractions 

7KHUHVHDUFK%DLOH\+RDUG1XJHQW	*HDU\%URZQ	4XLQQ&KLQQDSSDQ
)D]LR	6LHJOHU1DWLRQDO&XUULFXOXP%RDUG1XQHV	%U\DQW
6LHJOHUHWDOLVXQHTXLYRFDOUHJDUGLQJWKHLPSRUWDQFHRIWKHWHDFKLQJDQGOHDUQLQJRI
IUDFWLRQV,WLVLPSRUWDQWDVIUDFWLRQVDUHDFRUHFRPSRQHQWRIEHLQJQXPHUDWH6LHPRQ
DUHDQLQWHJUDOSDUWRIXQGHUVWDQGLQJGLYLVLRQ1XQHV	%U\DQWSURYLGHDQ
LQVLJKWLQWRFKLOGUHQ¶V¶XQGHUVWDQGLQJRIQXPEHUVDQGQXPEHURSHUDWLRQV&KLQQDSSDQ
LPSDFWXSRQWKHVWUDQGVRIPHDVXUHPHQWDQGVSDFH3LWNHWKOH\	+XQWLQJ
DQGDUHQHFHVVDU\IRUDFKLHYLQJVXFFHVVLQDOJHEUD%URZQ	4XLQQ$VVXFK
WHDFKHUVDQGVFKRROVVKRXOGHQVXUHWKDWIUDFWLRQVUHFHLYHWKHDWWHQWLRQWKH\GHVHUYH
7HDFKHUVDUHFRQVWDQWO\PDNLQJGHFLVLRQVRQKRZWREHVWXWLOLVHWKHOLPLWHGWHDFKLQJWLPH
DYDLODEOHWRWKHPDQGFRQVHTXHQWO\VHHNJXLGDQFHIURPWKHVFKRROVHWWLQJDQGWKH
FXUULFXOXPGRFXPHQWVDERXWZKDWQHHGVSULRULW\
 
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
11.1.1 The Teachers’ perception of the importance of fractions 

7KHVHPLVWUXFWXUHGLQWHUYLHZVVKRZHGWKDWWKHWHDFKHUV¶SHUFHSWLRQRIWKHLPSRUWDQFHRI
IUDFWLRQVDWWKHVWDUWRIWKH3/ZDVTXLWHKLJK.)DDQGDWWKHFRQFOXVLRQRIWKH3/LW
ZDVGHHPHGE\WKHPDVHYHQPRUHLPSRUWDQW.)E$VWKHWHDFKHUVGHYHORSHGD
GHHSHUNQRZOHGJHRIIUDFWLRQVWKH\PD\KDYHUHFRJQLVHGWKHLPSOLFDWLRQVZLWKUHJDUGVWR
OHDUQLQJRWKHUFRQFHSWV

$OWKRXJKWHDFKHUVFDQEHIDLUO\DXWRQRPRXVZLWKLQWKHLURZQFODVVURRPVVFKRROSODQVDQG
FXUULFXOXPSULRULWLHVFDQVKDSHWKHDPRXQWRIWLPHDQGHIIRUWWKDWJRHVWRZDUGVWKHWHDFKLQJ
DQGOHDUQLQJRIDQ\FXUULFXOXPDUHD7KHUHIRUHLWLVLQWHUHVWLQJWRFRPSDUHDQGFRQWUDVWWKH
LPSRUWDQFHRIWKHWRSLFRIIUDFWLRQVIURPWKHWHDFKHUV¶SHUVSHFWLYHDQGWKHLUSHUFHSWLRQRI
WKHVWDWXVRIIUDFWLRQVLQWKHFXUULFXOXPDWWKHLUVFKRROV2QHFRXOGDVVXPHWKDWDWWHQGDQFH
DWDSURIHVVLRQDOOHDUQLQJSURJUDPZKLFKZDVDGYHUWLVHGDVEHLQJDERXWIUDFWLRQVLQGLFDWHG
WKDWWKHVFKRROVKDGUHFRJQLVHGWKHLPSRUWDQFHRIWKHWRSLFDQGWKDWWKHLUWHDFKHUVZRXOG
EHQHILWIURPDWWHQGDQFH,WFRXOGKRZHYHUEHWKHFDVHWKDWWKHWHDFKHUV¶DWWHQGDQFHDWWKH
3/ZDVVXSSRUWHGE\WKHVFKRROVEHFDXVHWKHVHVVLRQVZHUHEDVHGRQWKHJHQHULFVXEMHFWRI
PDWKHPDWLFVUDWKHUWKDQWKHPRUHVSHFLILFWRSLFRIIUDFWLRQV

11.1.2 The Teachers’ perception of the status of fractions in their schools and 
the curriculum 

:KHQLQWHUYLHZHGDWWKHFRQFOXVLRQRIWKH3/DERXWWKHLUSHUFHSWLRQVRIWKHLPSRUWDQFHRI
IUDFWLRQVLQWKHLUVFKRROWKHWHDFKHUVIRXQGGLIILFXOW\LQFDWHJRULFDOO\VWDWLQJWKDWIUDFWLRQV
HQMR\DKLJKSULRULW\.),QVRPHFDVHVHLJKWLQWRWDOWKHUHVSRQVHVZHUHDQVZHUHG
ZLWKTXDOLI\LQJZRUGVDQGSKUDVHVVXFKDV³,guessHPSKDVLVDGGHGLW¶VLPSRUWDQW´7KLV
UDLVHVWKHLQWHUHVWLQJLVVXHDVWRZK\LIVFKRROVdoHPSKDVLVDGGHGIHHOIUDFWLRQVDUH
LPSRUWDQWDQGZLVKWRDIIHFWZKROHVFKRROSUDFWLFHWKLVLPSRUWDQFHLVQRWUHFRJQLVHG
DUWLFXODWHGDQGVXSSRUWHGEDFNLQWKHVFKRROVHWWLQJ"
 
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
7KHUHVSRQVHVIURPDJURXSRIWHDFKHUVIURPWKHVDPHVFKRROZHUHDPELJXRXV2QHWHDFKHU
IURPWKHVFKRROXVHGWKHTXDOLI\LQJZRUGSUHWW\WZLFHLQRQHVHQWHQFH
,WKLQNLWKROGVDprettyLPSRUWDQWRQHEHFDXVH,WKLQNWKH\¶YHUHDOLVHGWKDW
IUDFWLRQVLVZHDNDFURVVWKHERDUGZLWKPRVWVWXGHQWVWKH\KDYHWURXEOH
JUDVSLQJIUDFWLRQVDQGEHLQJDEOHWRXQGHUVWDQGZKDWIUDFWLRQVDUHVR,WKLQN
WKHVFKRROLVWU\LQJWRSXWPRUHRIRXUIRFXVRQWRIUDFWLRQVDQGIUDFWLRQV
ZRUNVR,WKLQNLWLVprettyLPSRUWDQWIRUWKHVFKRRO

6RPHWHDFKHUVVSRNHRIWKHLUEHOLHIWKDWDWRSLFVXFKDVIUDFWLRQVPD\KDYHPRUH
LPSRUWDQFHLQVRPHSKDVHVRIOHDUQLQJLQDVFKRROWKDQLQRWKHUV7KHUHZDVDSUHYDLOLQJ
EHOLHIWKDWIUDFWLRQVDUHPRUHLPSRUWDQWLQWKHPLGGOHDQGODWHU\HDUVRISULPDU\VFKRROWKDQ
WKHHDUOLHU\HDUV$QHFGRWDOHYLGHQFHVXJJHVWHGWKDWWH[WERRNVDQGWKH1$3/$1WHVWLQJ
UHTXLUHGWKHVWXGHQWVWRRSHUDWHZLWKIUDFWLRQVLQWKHVHSKDVHVGURYHWKLVEHOLHI

$PRQJVWWKHSDUWLFLSDQWVRQHJURXSRIWHDFKHUVZDVUHTXLUHGWRDWWHQGWKH3/*DQGWKH
RWKHUWHDFKHUV*ZHUHYROXQWHHUVRUVHOIVHOHFWLQJ7KHSDWWHUQRIUHVSRQVHVZDVVLPLODU
LQERWKJURXSVLQWKDWDIWHUWKHLQWHUYHQWLRQWKHVWDWXVRIIUDFWLRQVZDVVHHQWREHUDLVHG
+RZHYHUWKHRULJLQDOMXGJPHQWDERXWWKHVWDWXVRIIUDFWLRQVZDVLQLWLDOO\VRPHZKDWKLJKHU
LQWKHODWWHUJURXS,WLVOLNHO\WRDVVXPHWKDWWKHYROXQWHHUJURXSDWWHQGHGWKH3/EHFDXVH
WKH\UHDOL]HGWKHLPSRUWDQFHRIHQKDQFLQJWKHLUWHDFKLQJRIWKLVWRSLF

$VVWDWHGHDUOLHUWKHGDWDVXJJHVWWKDWEHLQJLQYROYHGLQZHOOVWUXFWXUHG3/DERXWIUDFWLRQV
LQFUHDVHVWKHSHUFHSWLRQRIWKHVWDWXVRIIUDFWLRQV.)E*LYHQWKDWWKHUHLVDFOHDUOLQN
EHWZHHQZKDWWKHFXUULFXOXPGRFXPHQWV¶IRFXVRQDVEHLQJLPSRUWDQWDQGFRQVHTXHQWO\
WKHIRFXVUHTXLUHGRIWKHWHDFKHUWKHUHDSSHDUVWREHDGLVORFDWLRQLQWKHOHYHORIIRFXV
EHWZHHQWKHWZR7KHWHDFKHUVSHUFHLYHGDORZHUOHYHORIVWDWXVLQWKHGRFXPHQWV.)
WKDQWKH\SHUVRQDOO\DFFRUGHGLW:KHQDVNHGWKHTXHVWLRQ³:KDWNLQGRIVWDWXVRU
LPSRUWDQFHGR\RXWKLQNWKHWRSLFRIIUDFWLRQVKROGVLQWKH:$:HVWHUQ$XVWUDOLDQ
FXUULFXOXP"´QHDUO\KDOIRIWKHWHDFKHUVZHUHVXUSULVLQJO\XQVXUHDVWRWKHLPSRUWDQFH
IUDFWLRQVKHOGDVH[SUHVVHGLQWKH&XUULFXOXP)UDPHZRUNGRFXPHQWVWKHRQO\PDQGDWHG
GRFXPHQWLQ:HVWHUQ$XVWUDOLDDWWKHWLPHRIWKHVWXG\

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(LJKWRXWRIWKHQLQHWHDFKHUVZKRZHUHXQVXUHFDPHIURP*DQGWKLVFRXOGVXJJHVWWKDW
WKHZKROHVFKRRODSSURDFKWDNHQWRHQJDJHWKHPHPEHUVRI*KDGPDGHWKHPPRUHDZDUH
RIWKHSODFHRIIUDFWLRQVLQWKH&XUULFXOXP)UDPHZRUNDQGFRQVHTXHQWO\RILWVSHUFHLYHG
LPSRUWDQFHDVSDUWRIWKHFXUULFXOXP7KLVUHVRQDWHVZLWK&REXUQ¶VDVVHUWLRQWKDW
DQ\FODVVURRPLVLQH[WULFDEO\OLQNHGWRWKHEURDGHUVFKRRODQGHGXFDWLRQV\VWHPDQGWKDWD
WHDFKHU¶VSHUVRQDOYLHZLVOLNHO\WREHEURDGHQHGE\V\VWHPLFFRQFHUQVDQGSULRULWLHV

:KHQDVNHGDERXWWKHWRSLFRIIUDFWLRQVKHOGLQWKH:$FXUULFXOXP*5H[SUHVVHGD
YLHZZKLFKZDVUHSHDWHGLQYDULRXVIRUPVE\RWKHUWHDFKHUV7KHFRPPHQWVDOOFRQWDLQHG
HOHPHQWVRIYDJXHQHVVZKLFKVXJJHVWHGWKDWHLWKHUWKHWHDFKHUVZHUHQRWRYHUO\IDPLOLDU
ZLWKWKHGRFXPHQWVRUWKDWWKHPDQQHULQZKLFKWKHGRFXPHQWVDOOXGHGWRIUDFWLRQVZDV
XQFOHDU
<HDKLW¶VQRWVSHFLILFHQRXJKLQWKH&XUULFXOXP)UDPHZRUN,GRQ¶WWKLQNLW
FHUWDLQO\KDVLWVSODFHLQWKH)UDPHZRUN,DPQRWVD\LQJLW¶VQRWWKHUH,
GRQ¶WNQRZWKDW,FDQUHDOO\DQVZHUWKDWTXHVWLRQWKRXJK
2QHWHDFKHUH[SUHVVHGWKLVYDJXHQHVVVOLJKWO\GLIIHUHQWO\DVZHOODVDOOXGLQJWRERWKWKH
V\OODEXVDQGWKHFXUULFXOXPGRFXPHQWVGRFXPHQWVZKLFKLQWKH:HVWHUQ$XVWUDOLDQ
FRQWH[WKDGPDUNHGO\GLIIHUHQWSXUSRVHV5HJDUGOHVVDNQRZOHGJHDEOHUHIHUHQFHWRHLWKHU
RIWKHVHGRFXPHQWVZRXOGKDYHEHHQFRQVLGHUHGDGYDQWDJHRXV*5VWDWHG
2KHUPWKH:$FXUULFXOXP\HDKLW¶VQRWVRPHWKLQJ,UHDOO\NQRZDORW
DERXWEHFDXVHLW¶VVRPHWKLQJWKDWNHHSVFRPLQJLQDQGRXWZH¶UHXVLQJLW
ZH¶UHQRWXVLQJLWDQGQRZZH¶UHXVLQJV\OODEXVDQGLW¶VOLNHEXW\HDKLW¶V
GHILQLWHO\LW¶VSDUWRIRXUV\OODEXVDQGLWKROGVDQLPSRUWDQFHLILWZDVQ¶W
LPSRUWDQWLWZRXOGQ¶WEHWKHUHEXWPD\EHLW¶VQRWWDXJKWDVPXFKDVRWKHU
FRQFHSWVDUHWDXJKWLWFRXOGNLQGRIEHLQWHJUDWHGLQWROLNHRWKHUFRQFHSWVDV
ZHOOOLNH,ZDVVD\LQJEHIRUH
*5YDFLOODWHGDVWRLWVLPSRUWDQFHZLWKWKHVHQWHQFH³3UREDEO\TXLWHDORW,PHDQWKDW¶V
P\RSLQLRQ,JXHVV,GRQ¶WNQRZ´

,IIDPLOLDULW\ZLWKWKHWRSLFRIIUDFWLRQVDVUHSUHVHQWHGLQWKHFXUULFXOXPGRFXPHQWDWLRQ
FDQEHXVHGDVDPHDVXUHRIWKHLPSRUWDQFHRIDSDUWLFXODUPDWKHPDWLFVWRSLFIURPWKHVH
WHDFKHUV¶SRLQWRIYLHZDWOHDVWWKHUHVHHPVWREHGLVORFDWLRQ7KLVGLVORFDWLRQDSSHDUVWREH
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EHWZHHQWKHLUSHUFHSWLRQVRIWKHVWDWXVIUDFWLRQVKDVLQWKHGRFXPHQWDWLRQDVRSSRVHGWRWKH
LPSRUWDQFHWKDWWKHV\VWHPSODFHVXSRQLW7KHUHDUHWZRSRVVLEOHH[SODQDWLRQVIRUWKLV
GLVORFDWLRQHLWKHUWKHWHDFKHUVDUHXQIDPLOLDUZLWKWKHGRFXPHQWVRUWKHGRFXPHQWVGRQRW
SURYLGHDGHTXDWHJXLGDQFHDVWRWKHLPSRUWDQFHRIIUDFWLRQV

,IWKHWHDFKHUVLQWKLVVWXG\DUHUHSUHVHQWDWLYHWKHQWKHUHGRHVQRWVHHPWREHDQ\
FRJQLVDQFHSDLGWRDFRQVLGHUDEOHERG\RIUHVHDUFKZKLFKSURPRWHVIUDFWLRQVDVEHLQJ
LPSRUWDQWWRWHDFKDQGOHDUQ%URZQ	4XLQQ&KLQQDSSDQ)D]LR	6LHJOHU
1DWLRQDO&XUULFXOXP%RDUG1XQHV	%U\DQW6LHJOHUHWDO7KLV
SDUWLFXODUUHVHDUFKKDVSURPSWHGWKHUHVSRQVLEOHDJHQFLHVWRLQFOXGHIUDFWLRQVDVEHLQJ
ZRUWK\RIDSODFHLQWKH$XVWUDOLDZLGHWHVWLQQXPHUDF\WKH1DWLRQDO$VVHVVPHQW3URJUDP
±/LWHUDF\DQG1XPHUDF\1$3/$11$3/$1LQWKHLQWHUHVWRIPDQDJHDELOLW\RIWKH
DVVHVVPHQWWRROLVYHU\VHOHFWLYHDERXWWKHFRQFHSWVLWLQFOXGHVIHDWXULQJRQO\WKRVHWKDWLW
FRQVLGHUVWREHRIJUHDWHVWLPSRUWDQFH

7KHVHGDWDZHUHFROOHFWHGZKHQWKHWHDFKHUVZHUHXVLQJWKH:HVWHUQ$XVWUDOLDQ&XUULFXOXP
GRFXPHQWV7KH5HVHDUFKHUZRXOGSRVLWWKDWWKHQHZ$XVWUDOLDQ&XUULFXOXPZKLFKKDV
EHHQSURGXFHGWRJXLGHWKHGHOLYHU\RIWKHFRQWHQWDQGLPSOLFLWO\WKHSHGDJRJ\RIIHUVQR
PRUHVXSSRUWWRWHDFKHUVWKDQGLGWKHSUHYLRXVVWDWHEDVHGGRFXPHQWVLQ:HVWHUQ$XVWUDOLD
&RQVHTXHQWO\WKHUHLVQRUHDVRQWRDVVXPHWKDWLQIXWXUHWKHSHUFHSWLRQRIWHDFKHUVZLOOLQ
DQ\ZD\EHGLIIHUHQW

Assertion 17HDFKHUVKROGWKHWHDFKLQJDQGOHDUQLQJRIIUDFWLRQVDVEHLQJLPSRUWDQW.)
DEXWWKLVVWDWXVFDQEHIXUWKHUUDLVHGWKURXJKDWWHQGDQFHDWZHOOVWUXFWXUHG3/.)
E7KH\SHUFHLYHWKDWWKHLPSRUWDQFHRIIUDFWLRQVKDVQRWEHHQPDGHH[SOLFLWE\WKHLU
VFKRROV.)7KLVSHUFHSWLRQIXUWKHUH[WHQGVWRWKHHGXFDWLRQV\VWHPLQZKLFKWKH\
WHDFKWKURXJKWKHODFNRIH[SOLFLWJXLGDQFHLQWKHFXUULFXOXPGRFXPHQWV.)
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 Mathematical Knowledge for Teaching (MKT) 

$VHFRQGWKHPHWRHPHUJHIURPWKHFROOHFWHGGDWDZDVWKDWRI0DWKHPDWLFDO.QRZOHGJHIRU
7HDFKLQJ0.7$VVWDWHGLQ&KDSWHUWKHUHVHDUFKDUJXHVWKDW0.7LVHVVHQWLDOIRU
HIIHFWLYHWHDFKLQJDQGOHDUQLQJRIPDWKHPDWLFVDQGWHDFKHUVZKRODFNVXEMHFWVSHFLILF
NQRZOHGJHZLOOEHOHVVHIIHFWLYHWHDFKHUV%DOOHWDO&REE	-DFNVRQ+LOO
5RZDQ	%DOO+LOOHWDOE7ROXN8ऊDU$OWKRXJKQRUHVHDUFKTXHVWLRQ
ZDVSURSRVHGWRGLUHFWO\DVFHUWDLQWKHJURZWKRI0.7LWLVDQDWXUDOH[WHQVLRQIURPDVNLQJ
TXHVWLRQVDERXWWKHSURPRWLRQRISHGDJRJ\DQGFRQWHQWNQRZOHGJHWKURXJKZHOOVWUXFWXUHG
3/

11.2.1 Improving MKT to increase student attainment in fractions 

,QDSULRUVHFWLRQWKHDUJXPHQWZDVPDGHWKDWDJRRGXQGHUVWDQGLQJRIIUDFWLRQVLVFULWLFDO
IRUVWXGHQWV¶JHQHUDOPDWKHPDWLFDOHGXFDWLRQ%URZQ	4XLQQ&KLQQDSSDQ
)D]LR	6LHJOHU1DWLRQDO&XUULFXOXP%RDUG1XQHV	%U\DQW6LHJOHUHW
DO,WZDVIXUWKHUDUJXHGWKDWWHDFKHUVDUHFRQVWDQWO\PDNLQJGHFLVLRQVRQKRZEHVW
WRXWLOLVHWKHOLPLWHGWHDFKLQJWLPHDYDLODEOHWRWKHPDQGWKDWLIIUDFWLRQVDUHQRWVHHQDV
EHLQJLPSRUWDQWWKHQLQDPDWKHPDWLFVFXUULFXOXPWKDWLVDOUHDG\YLHZHGDVFURZGHG
IUDFWLRQVZLOOQRWEHDIIRUGHGWKHWLPHWKH\UHTXLUH$OEHLWLQWKHVFLHQFHOHDUQLQJDUHD
+DFNOLQJ3HHUVDQG3UDLQRIIHUDSDWKZD\)LJXUHWRLQFUHDVHGWHDFKLQJWLPH
DQGFRQVHTXHQWO\LQFUHDVHGDFKLHYHPHQWWKURXJKLPSURYLQJWHDFKHUNQRZOHGJH

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
Figure 11.13DWKZD\WRLQFUHDVHGDFKLHYHPHQW+DFNOLQJ3HHUV	3UDLQ

 
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11.2.2 Teachers’ fraction knowledge prior to the PL

7KLVUHVHDUFKDFNQRZOHGJHVWKDWPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJJRHVEH\RQGWKDW
ZKLFKFDQEHFDSWXUHGDQGPHDVXUHGE\H[DPLQLQJPDWKHPDWLFVFRPSHWHQFLHVDVWKHVH
PHDVXUHVDUHLQDGHTXDWH+LOO5RZDQ	%DOO)XUWKHUDEDODQFHLVQHHGHGEHWZHHQ
FRQFHSWXDODQGSURFHGXUDONQRZOHGJHDQGWKHVHQHHGWREHLQWHJUDWHGVRWKDWWHDFKHUVDUH
DEOHWRFUHDWHDIUDPHZRUNRIPDWKHPDWLFDOLGHDVIRUWKHLUVWXGHQWVWRIROORZ)RUUHVWHU	
&KLQQDSSDQ0HDQH\	/DQJH6LOYHUPDQ	7KRPSVRQ

:KLOVWDFNQRZOHGJLQJWKLVDQGDJUHHLQJWKDWXVLQJFRPSHWHQF\PHDVXUHVDUHQRWDGHTXDWH
WKLV5HVHDUFKHUEHOLHYHVWKHPWREHDXVHIXODQGFRQYHQLHQWWRROLIDSSOLHGZLWKRWKHU
PHDVXUHV7KHUHIRUHSULRUWRWKH3/LQWHUYHQWLRQWRDVFHUWDLQWKHWHDFKHUV¶IUDFWLRQFRQWHQW
NQRZOHGJHLWZDVGHFLGHGWRDGPLQLVWHUWKH)UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO).$7
$SSHQGL[ZLWK*URXS*WKHWRROZKLFKLQDGLIIHUHQWYHUVLRQKDGEHHQWULDOHGZLWK
3LORW6WXG\*URXS36VHHVHFWLRQ

$FURVVWKHLWHPVLQWKHDVVHVVPHQWWKHWHDFKHUVLQ*VKRZHGVOLJKWO\EHWWHUXQGHUVWDQGLQJ
WKDQWKHSUHVHUYLFHWHDFKHUVIURP36$:LOFR[RQ6LJQHG5DQNV7HVWVKRZHGD
VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHWZRJURXSVLQIDYRXURI*7KLVLVDUHVXOWZKLFKRQH
ZRXOGH[SHFWDVWKLVJURXSLVFRPSULVHGRISUDFWLVLQJWHDFKHUVDVRSSRVHGWR36ZKR
ZHUHSUHVHUYLFHWHDFKHUV+RZHYHUWKHLQWHUYLHZDQGWKH5DWLRQDO1XPEHU,QWHUYLHZ
51,VKRZHGWKDWWKHFDSDFLW\WRVFRUHZHOOLQDZULWWHQDVVHVVPHQWRQIUDFWLRQVGLGQRW
QHFHVVDULO\FRUUHVSRQGZLWKHLWKHUDSRVLWLYHDWWLWXGHWRZDUGVIUDFWLRQVRUDSHUFHLYHG
FDSDFLW\WRWHDFKWKHP.)

:KHQWKH).$7ZDVFRPSOHWHGE\WKHWHDFKHUVWZRRIWKHPDQHFGRWDOO\DFNQRZOHGJHG
WKDWWKH\IHOWWKH\KDGVHULRXVGHILFLWVLQWKHLUFRQWHQWNQRZOHGJHZKHQLWFDPHWRWHDFKLQJ
IUDFWLRQV.),WVKRXOGEHQRWHGWKDWWKHVHWHDFKHUVZHUHQRWWKHVDPHWHDFKHUV
GHVFULEHGHDUOLHULQWKLVFKDSWHUWKRVHZKRH[SUHVVHGFRQFHUQVDERXWWKHLU6SHFLDOLVHG
&RQWHQW.QRZOHGJH6&.RIIUDFWLRQV,WLVQRWWKHLQWHQWRIWKH5HVHDUFKHUWRDVVHUWIURP
WKLVWKDWWKHUHPDLQGHURIWKHWHDFKLQJSRSXODWLRQZRXOGKDYHWKHVDPHFRQFHUQZLWKWKHLU
IUDFWLRQVNQRZOHGJHEXWLWGRHVGHPDQGVRPHSDXVHSDUWLFXODUO\DVWKLVLVDVHFRQG
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LQVWDQFHZKHUHFRQWHQWNQRZOHGJHKDVEHHQVKRZQRUSHUFHLYHGWREHODFNLQJDWDUHTXLUHG
OHYHO7KHFRQWHQWNQRZOHGJHWKDWZDVUHTXLUHGWRFRPSOHWHWKH).$7DVVHVVPHQWRQO\
LQYROYHGFRQFHSWXDOXQGHUVWDQGLQJVRIFRPPRQIUDFWLRQVDQGGLGQRWDVNWKHWHDFKHUVWR
DOVRHQJDJHLQRSHUDWLQJZLWKIUDFWLRQV1RQHRIWKHNQRZOHGJHQHFHVVDU\WRFRPSOHWHWKH
DVVHVVPHQWZDVDFFRUGLQJWRFXUUHQWO\DYDLODEOHFXUULFXOXPGRFXPHQWV$&$5$
RXWVLGHWKDWUHTXLUHGLQDSULPDU\VFKRROVHWWLQJ

7KH).$7ZDVSHUFHLYHGE\WKLV5HVHDUFKHUWRKDYHVKRUWFRPLQJVLQWKDWHYHQLQLWV
DEEUHYLDWHGIRUPWKHWRROKDGWRRPDQ\UHSHWLWLYHTXHVWLRQVZKLFKZHUHQRWUHDOO\
LQVLJKWIXODQGWHQGHGWRWHVWWKHSDWLHQFHRIWKHWHDFKHUVUDWKHUWKDQWKHLUFRQFHSWXDOFRQWHQW
NQRZOHGJHRIIUDFWLRQV7KHUHIRUHDWWKHFRPPHQFHPHQWRIWKH3/IRU*URXS*WKH
5DWLRQDO1XPEHU,QWHUYLHZ51,ZDVHPSOR\HGWRDVFHUWDLQWKHLUFRQFHSWXDONQRZOHGJH
RIIUDFWLRQV7KH51,ZDVFRQGXFWHGEHWZHHQWKHILUVWDQGWKHVHFRQGSURIHVVLRQDO
GHYHORSPHQWVHVVLRQVDWWKHZRUNSODFHRIWKHWHDFKHUVDQGDWDWLPHRIWKHLUFKRRVLQJ,W
ZDVQHYHULQWHQGHGWKDWWKH51,ZRXOGEHXVHGDVDSUHDQGSRVWWHVW7KHLQWHUYLHZZDV
RQO\XVHGWRWU\WRJDLQVRPHXQGHUVWDQGLQJRIWKHOHYHORIWKHWHDFKHUV¶FRPSHWHQFHDQG
FRQWHQWXQGHUVWDQGLQJZLWKFRPPRQIUDFWLRQVDQGQRWWRWU\WRGHWHUPLQHWKHJURZWKRI
VXEMHFWFRQWHQWNQRZOHGJH

:LWKRXWORRNLQJDWWKHUHDVRQVEHKLQGWKHLQFRUUHFWUHVSRQVHVLWZDVQRWHGWKDWQRQHRIWKH
WHDFKHUVVFRUHGHYHU\LWHPFRUUHFWLQWKHLQWHUYLHZ.)2QHWHDFKHUDQVZHUHGPRUH
WKDQRQHTXDUWHURIDOOWKHTXHVWLRQVLQFRUUHFWO\DQGILYHRIWKHWHDFKHUVKDGPRUHWKDQ
RIHUURUV
$VILUVWUHSRUWHGLQVHFWLRQWKHLWHPZKLFKSURYHGPRVWGLIILFXOWIRUWKHWHDFKHUVZDV
4XHVWLRQDWDVNGHVLJQHGWRDVFHUWDLQXQGHUVWDQGLQJRIWKHVL]HRIIUDFWLRQV7KHWHDFKHUV
ZHUHJLYHQFDUGVZLWKWKHQXPHUDOVDQGRQWKHP7KH\ZHUHDOVRJLYHQDQ
HPSW\IUDFWLRQVXPWHPSODWH7KH\ZHUHWKHQJLYHQWKHLQVWUXFWLRQWRFKRRVHIURPWKH
QXPEHUVWRIRUPWZRIUDFWLRQVWKDWZKHQDGGHGWRJHWKHUZHUHFORVHWRRQHEXWQRWHTXDOWR
RQH)LJXUH7KHUHZDVQRWLPHOLPLWIRUWKHFRPSOHWLRQRIWKLVWDVN
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Figure 11.251,4XHVWLRQ

1LQHRIWKHWHDFKHUVIDLOHGWRDQVZHUZLWKLQേRIWKHEHVWUHVSRQVHWKHOLPLW
GHWHUPLQHGE\&ODUNHDQG5RFKHDVEHLQJDFFHSWDEO\FORVHWRWKHRSWLPXPDQVZHU
1RQHRIWKHWHDFKHUVDUULYHGDWWKHRSWLPDOVROXWLRQ,WVKRXOGEHQRWHGWKDWVRPH
RIWKHDQHFGRWDOFRPPHQWVRIIHUHGE\WKHWHDFKHUVUHJDUGLQJWKLVWDVNZHUHFHQWUHGRQQRW
WDNLQJWKHWLPHQHHGHGWRH[KDXVWDOOSRVVLELOLWLHV%XWUDWKHUWKHWHDFKHUVDGRSWLQJDQ
DWWLWXGHZKHUHE\RQFHDQDQVZHUZDVDFKLHYHGWKDWZDVrelativelyFORVHQRIXUWKHUHIIRUWV
ZHUHPDGH7KHQHFHVVDU\TXHVWLRQWKDWFRXOGEHDVNHGKHUHLVLIWKHDWWLWXGHRIEHLQJFORVH
HQRXJKZDVPRUHDERXWDODFNRIDSSOLFDWLRQRUDERXWDQLQDELOLW\WRFRPSOHWHWKHWDVN
SURSHUO\

,QFRPSOHWLQJWKH51,HUURUVZHUHPDGHE\WKHWHDFKHUVLQILYHDUHDVRIZKDW&ODUNHDQG
5RFKHFDOO³%LJ,GHDV´SSDUWZKROHRSHUDWLRQVUHODWLYHVL]HIUDFWLRQVDV
GLYLVLRQDQGIUDFWLRQVDVQXPEHUV2QHRIWKHTXHVWLRQVZKLFKSDUWLFXODUO\LQWHUHVWHGWKLV
5HVHDUFKHUZDV4XHVWLRQ7KLVZDVDTXHVWLRQZKLFKDOORZHGIRUVRPHGHWDLOHGDQDO\VLV
RIWKHWHDFKHUV¶WKLQNLQJDERXWIUDFWLRQV7KHWHDFKHUVZHUHDVNHGWRLGHQWLI\WKHODUJHU
IUDFWLRQLQHLJKWVHWVRIWZRIUDFWLRQVDQGWRH[SODLQWKHVWUDWHJ\WKH\XVHGWRUHDFKWKHLU
GHFLVLRQ1RLQFRUUHFWUHVSRQVHVZHUHUHFRUGHGIRUILYHRIWKHHLJKWTXHVWLRQVDQGLQRUGHU
WRGHWHUPLQHWKHODUJHURIWZRIUDFWLRQVPRVWWHDFKHUVZHUHXWLOLVLQJPHWKRGVZKLFKIDOO
LQWRWKHPRVWSUHIHUUHGRUSUHIHUUHGFDWHJRULHVDVGHILQHGE\&ODUNHDQG5RFKH

,WLVZRUWKNHHSLQJLQPLQGWKDWWKLVDVVHVVPHQWZDVFRQVWUXFWHGWRWHVWWKHXQGHUVWDQGLQJRI
SULPDU\VFKRROVWXGHQWV.)7KHUHIRUHLWVHHPVZLVHWRTXHVWLRQZKHWKHUany
QXPEHURILQFRUUHFWUHVSRQVHVLVDFFHSWDEOHDQGIXUWKHULIWKHVHUHVSRQVHVDUHGXHWRVOLSV
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HUURUVRUPLVFRQFHSWLRQV,IWKH\DUHVOLSVDVGHILQHGE\2OLYLHUWKHQWKLVLVQRWWRR
FRQFHUQLQJ,IWKH\DUHPLVFRQFHSWLRQVDVGHILQHGE\%HOOWKHQ3/EDVHGDURXQGWKH
IXUWKHUGHYHORSPHQWRIERWKFRQWHQWDQGSHGDJRJ\VKRXOGEHHIILFDFLRXVLQDGGUHVVLQJ
WKHVHPLVFRQFHSWLRQVDQGSURYLGHDPHDQLQJIXOSODWIRUPWRH[SORUHWKHP,IKRZHYHUWKH\
DUHHUURUVDVGHILQHGE\)RQJWKHQSHUKDSVPRUHRIWKHEDODQFHRIWLPHRI3/IRU
IUDFWLRQVQHHGVWREHGHYRWHGWR6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.UDWKHUWKDQ
SHGDJRJ\,WGRHVLQGHHGVHHPWKDWWKHUHLVDFDVHIRUGDWDGULYHQSURIHVVLRQDOOHDUQLQJ,W
PD\SURYHWREHDQXQSRSXODUDQGXQUHDOLVWLFGHVLUHEXWWRJDLQWKHJUHDWHVWEHQHILWIURP
3/LWPD\WKHQEHQHFHVVDU\DWWKHFRPPHQFHPHQWRIHDFK3/WRDVVHVVWHDFKHUVRQWKH
FRQWHQWNQRZOHGJHWKH\UHTXLUHIRUWKDW3/DQGWKHQWRGHWHUPLQHWKURXJKDQDO\VLVRIWKDW
DVVHVVPHQWLIWKHWHDFKHUVKDYHDUHDVRIPLVFRQFHSWLRQRUHUURUDQGWKXVVKDSHWKH3/
DFFRUGLQJO\

11.2.3 Development of MKT 

$VSUHYLRXVO\VWDWHGUHVHDUFKFODLPVWKDWPDWKHPDWLFDONQRZOHGJHLVFUXFLDOIRULPSURYLQJ
WKHTXDOLW\RILQVWUXFWLRQLQFODVVURRPV%DOO+RRYHU7KDPHV	3KHOSV&REE	
-DFNVRQ+LOOHWDODE)XUWKHUWKHUHVHDUFKVXSSRUWVWKHDUJXPHQWWKDW
HIIRUWVWRLPSURYHWHDFKHUV¶PDWKHPDWLFDONQRZOHGJHWKURXJKFRQWHQWIRFXVHGSURIHVVLRQDO
GHYHORSPHQWZLOOLPSURYHERWKWHDFKHUVHOIHIILFDF\6ZDFNKDPHUHWDODQGVWXGHQW
SHUIRUPDQFH%DOO+LOO	%DVV+LOO5RZDQ	%DOO7KLVVWXG\ZDVLQSDUW
SUHGLFDWHGRQWKHDIRUHPHQWLRQHGUHVHDUFKDQGFRQVHTXHQWO\WKH3/ZDVGHVLJQHGWR
VXSSRUWWKHGHYHORSPHQWRIWKHWHDFKHUV¶FRQWHQWDQGSHGDJRJLFDONQRZOHGJHIRUWHDFKLQJ
IUDFWLRQV

*LYHQWKDWWKHFRQWHQWLRQLVWKDW0.7UHTXLUHVDWWHQWLRQWKHTXHVWLRQLVUDLVHGDVWR
ZKHWKHU3/LVDQHIILFDFLRXVWRROLQIXOILOOLQJWKDWUHTXLUHPHQW5HVXOWVREWDLQHGLQWKLV
VWXG\VXFKDVWKRVHSURYLGHGE\WKHFRQFHSWPDSVDQGWKHLQWHUYLHZLQGLFDWHWKDWWKH
6SHFLDOLVHG&RQWHQW.QRZOHGJHDVGHILQHGE\+LOOHWDODFDQEHLQFUHDVHGWKURXJK
SURIHVVLRQDOOHDUQLQJ.)5HVSRQVHVIURPWKHWHDFKHUVDOVRVXJJHVWHGWKDW
PDQLSXODWLYHPDWHULDOVDOORZHGVRPHWHDFKHUVWRLPSURYHWKHLU6XEMHFW0DWWHU.QRZOHGJH
60.DVZHOODVWKHLU3HGDJRJLFDO&RQWHQW.QRZOHGJH3&..).),Q
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PRUHWKDQRQHLQVWDQFHWKHUHZDVDGHVLUHE\WKHWHDFKHUVDQVZHULQJWKHTXHVWLRQVWR
LOOXVWUDWHWKHFORVHDVVRFLDWLRQEHWZHHQ60.DQG3&.

'XULQJDQGDIWHUWKH3/ZKHQDGGUHVVLQJWKHTXHVWLRQRIWKHLURZQSHUFHSWLRQVRIWKH
LPSRUWDQFHRIIUDFWLRQVVRPHWHDFKHUVFRPPHQWHGRQDQLQFUHDVHLQWKHLUFRQWHQW
NQRZOHGJHDQGKRZLWZRXOGLPSURYHWKHLUFDSDFLW\WRWHDFKIUDFWLRQV.QRZOHGJHRI
&RQWHQWDQG7HDFKLQJ.&7&RPPHQWVZHUHPDGHERWKLQFLGHQWDOO\DQGLQWKH
LQWHUYLHZWKDWVXJJHVWHGWKDWDQLQFUHDVHLQ.&7KDGUDLVHGWKHFRQILGHQFH.)RI
WKHWHDFKHUVWRPDNHIUDFWLRQVDPRUHSURPLQHQWWRSLFLQWKHIXWXUH.)E7KHVHDUH
FRPPHQWVZKLFKDUHLQFRQFRUGDQFHZLWK+DFNOLQJHWDO¶VSDWKZD\)LJXUH
7KLVLQFUHDVHGSURPLQHQFHRUVWDWXVVKRXOGLQWKHIXWXUHUHVXOWLQPRUHWLPHWKRXJKWDQG
HIIRUWEHLQJH[SHQGHGRQWKLVFKDOOHQJLQJWRSLF

6RPHWHDFKHUVDWWHPSWHGWRDUWLFXODWHWKHFRQQHFWLRQVEHWZHHQIUDFWLRQVDQGRWKHUDUHDVRI
WKHPDWKHPDWLFVFXUULFXOXPDQGZHUHFRQVHTXHQWO\GLVSOD\LQJHOHPHQWVRIEHLQJWHDFKHUV
ZLWKDFRQQHFWLRQLVWRULHQWDWLRQ$VNHZHWDO$FFRUGLQJWR$VNHZHWDOD
WHDFKHUZLWKDFRQQHFWLRQLVWRULHQWDWLRQLVRQHZKRDPRQJRWKHUWKLQJVSODFHVDQHPSKDVLV
RQHVWDEOLVKLQJFRQFHSWXDOOLQNVZLWKLQPDWKHPDWLFVVRPHWKLQJWKDWWKH\FRQVLGHUWREH
LQWULQVLFLQEHFRPLQJDQHIIHFWLYHWHDFKHURIPDWKHPDWLFV7KLVYLHZLVVXSSRUWHGE\RWKHUV
$&(5	6WHSKHQV6LQJHU:LOVRQHWDO

5HVHDUFKVXSSRUWVWKHSRVLWLRQWKDWPDWKHPDWLFDONQRZOHGJHLVFUXFLDOIRULPSURYLQJWKH
TXDOLW\RILQVWUXFWLRQLQFODVVURRPVDQGWKDWHIIRUWVWRLPSURYHWHDFKHUV¶PDWKHPDWLFDO
NQRZOHGJHWKURXJKFRQWHQWIRFXVHGSURIHVVLRQDOGHYHORSPHQWZLOOLPSURYHWHDFKHUVHOI
HIILFDF\6ZDFNKDPHUHWDO$OWKRXJKWKHVHSRVLWLRQVDUHZHOOVXSSRUWHGWKH\DUH
QRWXQHTXLYRFDO+LOO5RZDQ	%DOO+LOODQG%DOOVWDWH

7KHVHVWXGLHVVXJJHVWWKDWWKRXJKLWZRXOGEHIRROLVKWRVD\WKDW
PDWKHPDWLFDONQRZOHGJHLVQRWLPSRUWDQWWRWHDFKLQJPDWKHPDWLFV
FRQYHQWLRQDOFRQWHQWNQRZOHGJHVHHPVWREHLQVXIILFLHQWIRUVNLOIXOO\
KDQGOLQJWKHPDWKHPDWLFDOWDVNVRIWHDFKLQJ
S
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
&RPPHQWDWRUVVXFKDV%DUWRQZRXOGDJUHHWKH\LQVLVWWKDWZLWKWKH
DGYDQFHVLQWHDFKLQJSUDFWLFHWKDWPRUHPDWKHPDWLFDOXQGHUVWDQGLQJDQGFRQWHQW
NQRZOHGJHLVGHPDQGHG&OHDUO\3/FDQQRWKRSHWRDGGUHVVDOODUHDVRI6XEMHFW
0DWWHU.QRZOHGJH60.DQGWKHUHIRUHVHULRXVFRQVLGHUDWLRQQHHGWREHDVWRWKH
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.ZKLFKLVPRVWLPSRUWDQWLQHDFKWRSLF

Assertion 2:3ULRUWRWKLV3/LQWHUYHQWLRQDVLJQLILFDQWQXPEHURIWKHWHDFKHUVLQWKLVVWXG\
VKRZHGFRQFHSWXDOVKRUWFRPLQJVZLWKIUDFWLRQV.)DQG.)ZKLFKZRXOGKDYH
OLPLWHGWKHLUFDSDFLW\WRHIIHFWLYHO\WHDFKWKLVLPSRUWDQWWRSLF)ROORZLQJWKLV3/WKH
WHDFKHUVFLWHGDQLQFUHDVHLQWKHLUFRQILGHQFH.)DQGPDQ\DWWULEXWHGWKLVWR
LPSURYHGFRQWHQWNQRZOHGJH.)(YLGHQFHFROOHFWHGVKRZVWKDWWKLVIRUPRI3/
EXLOWDURXQGWKHSODWIRUPVRIDGGUHVVLQJ3HGDJRJLFDO.QRZOHGJHDQG6SHFLDOLVHG&RQWHQW
.QRZOHGJH.)KDVUHVXOWHGLQWKHWHDFKHUVH[SUHVVLQJDEHOLHILQWKHJURZWKRIFRQWHQW
NQRZOHGJHIRUWHDFKLQJIUDFWLRQV.)

11.2.4 The Importance of multiple representations 

2QHSDUWLFXODUSDUWRI6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.ZKLFKLVFUXFLDOO\LPSRUWDQW
IRUWKHVXFFHVVIXOWHDFKLQJDQGOHDUQLQJRIIUDFWLRQVLVWKDWRIPXOWLSOHUHSUHVHQWDWLRQV
3DSH	7FKRVKDQRY,WFDQEHFODLPHGWKDWLIRQHLVQRWDZDUHRIWKHYDULRXV
UHSUHVHQWDWLRQVRIIUDFWLRQVWKHQWKHOLNHOLKRRGRIWHDFKLQJWKRVHUHSUHVHQWDWLRQVLVYHU\
VPDOO7KLVLVVLJQLILFDQWLIZHZDQWWRGHYHORSVWURQJPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ
WRVXSSRUWWHDFKHUVLQXVLQJUHSUHVHQWDWLRQVWRDWWDFKPHDQLQJWRPDWKHPDWLFDOSURFHGXUHV
&KDUDODPERXV2QHPHDVXUHRIDQH[SHUWWHDFKHULVDWHDFKHUZKRFDQLGHQWLI\
HVVHQWLDOUHSUHVHQWDWLRQVRIWKHLUVXEMHFW+DWWLH3URIHVVLRQDOOHDUQLQJSURJUDPV
VKRXOGWKHUHIRUHDVVLVWWHDFKHUVWRSURYLGHTXDOLW\LQVWUXFWLRQWKURXJKWKHLUFKRLFHDQGRU
FRQVWUXFWLRQRIDSSURSULDWHUHSUHVHQWDWLRQV+LOOHWDOE+LOO5RZDQ	%DOO

&RQFHSWPDSVZHUHXVHGWRFROOHFWGDWDIURPWKHSDUWLFLSDQWVVRWKDWWKH\PLJKWVKRZWKHLU
XQGHUVWDQGLQJRIWKHGLIIHUHQWZULWWHQUHSUHVHQWDWLRQVRIIUDFWLRQVFRPPRQO\XVHGLQ
VFKRROVDQGFXUULFXOXPGRFXPHQWV$VSUHYLRXVO\VWDWHGLQVHFWLRQLWVKRXOGEHQRWHG
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WKDWWKHUHSUHVHQWDWLRQVDUHQRWQHFHVVDULO\FRQVWUXFWVWKHPVHOYHVSDUWZKROHTXRWLHQW
PHDVXUHPHQWRSHUDWLRQRUUDWLRDVGHVFULEHGE\RWKHUUHVHDUFKHUV.LHUHQEXW
UDWKHUUHSUHVHQWDWLRQVRIWKRVHFRQVWUXFWV6HH7DEOH

7KHWHDFKHUVZHUHDVNHGWRFRQVWUXFWDFRQFHSWPDSDWWKHFRPPHQFHPHQWRIWKH3/DQG
WKHQDWLWVFRQFOXVLRQ&RPSDULQJWKHSRVWLQWHUYHQWLRQZLWKWKHSUHLQWHUYHQWLRQUHVXOWV
VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHVZHUHIRXQGLQILYHRIWKHUHSUHVHQWDWLRQVDVGLYLVLRQ
QXPEHUOLQHV\PEROLFSHUFHQWDJHDQGGHFLPDOIUDFWLRQV7KLVLVFRQVLGHUHGE\WKH
5HVHDUFKHUWREHDVLJQLILFDQWLPSURYHPHQWLQWKHXVHRIH[WUDUHSUHVHQWDWLRQV

7KLVLQFUHDVHLQWKHQXPEHURIUHSUHVHQWDWLRQVIDPLOLDUWRWKHWHDFKHUVLVLPSRUWDQW7KLV
FRPELQHGZLWKWKHPRYHDZD\IURPDPRUHDOJRULWKPLFLQVWUXFWLRQRIIUDFWLRQVZKLFKXVHV
RQO\DFRXSOHRIUHSUHVHQWDWLRQVDVUHODWHGE\DQXPEHURIWKHWHDFKHUVUHSUHVHQWVDQ
LPSRUWDQWDGGLWLRQWR6&..)

11.2.5 Participants’ perception of the effect of PL on content knowledge 

$WZRSDUWTXHVWLRQDVNHGGXULQJWKHVHPLVWUXFWXUHGLQWHUYLHZ4XHVWLRQZDV³+RZ
KDV\RXUFRQWHQWNQRZOHGJHDERXWIUDFWLRQVFKDQJHGWKURXJKWKLVFRXUVH"&RXOG\RX
DUWLFXODWHDFRXSOHRIWKHWKLQJV\RXKDYHOHDUQHG"´&RPPHQWVZHUHPDGHE\WKHWHDFKHUV
WKDWLQGLFDWHGWKDWWKH\IHOWWKH\KDGLPSURYHGWKHLUFRQWHQWNQRZOHGJH.)WKHLU
SHGDJRJ\.)DQGWKHUHIRUHWKHLUDELOLW\WRWHDFKIUDFWLRQV.)

7KHXVHRIWKHZRUGFKDQJHGLPSOLHVWKDWWKH6XEMHFW0DWWHU.QRZOHGJH60.DQG
SDUWLFXODUO\WKHGRPDLQRI6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.ZRXOGEHLPSURYHG
7KURXJKWKHDFWLYLWLHVWKH\FKRVHWRLOOXVWUDWHWKHLUJURZWKPDQ\RIWKHWHDFKHUVVXJJHVWHG
DJURZWKLQ6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.WKURXJKUHIHUHQFHWR.QRZOHGJHRI
&RQWHQWDQG&XUULFXOXP.&&

2QHVXFKH[DPSOHIXOO\DUWLFXODWHGLQ&KDSWHUZDVVHHQZKHUHDWHDFKHUVSRNHDWOHQJWK
DERXWKRZVKHWXUQHGWKHDEVWUDFWFRQFHSWRIVROYLQJGLYLVLRQRIIUDFWLRQVWKURXJKWKHUXOH
RILQYHUWDQGPXOWLSO\LQWRDSLFWRULDOUHSUHVHQWDWLRQ&RLQFLGHQWDOO\WKLVLVWKHYHU\VDPH
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PDWKHPDWLFDODFWLYLW\WKDW%RUNRHWDOXVHGZKHQGLVFXVVLQJDKLJKO\WUDLQHGWHDFKHU
ZKRODFNHGVXLWDEOHUHSUHVHQWDWLRQVWRVXFFHVVIXOO\PDNHWKHFRQWHQWFRPSUHKHQVLEOHWR
VWXGHQWVDQGWKHUHIRUHIDLOHGWRGLVSOD\3&.7KURXJKSDUWLFLSDWLRQLQWKLVVWXG\WKLV
WHDFKHUKDVGHYHORSHGWKLVSDUWLFXODUSLHFHRI3&.

7KHUHDUHIHZVWUXFWXUHVRUSURFHVVHVLQSODFHDFURVVHGXFDWLRQV\VWHPVDQGVHFWRUV
ZKLFKUHTXLUHWHDFKHUVRWKHUWKDQSHUKDSVDPRUDODQGSURIHVVLRQDOREOLJDWLRQWR
H[SORUHWKHGHSWKRIWKHLURZQ6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.7KLV3/
SODFHGWKHWHDFKHUVLQDSRVLWLRQZKHUHWKH\ZHUHUHTXLUHGWRGRVR,QLQFLGHQWDO
FRQYHUVDWLRQVDQGLQWKHFRPSOHWLRQRIDFWLYLWLHVPDQ\RIWKHWHDFKHUVLQGLFDWHG
WKURXJKH[SOLFLWZRUGVRULPSOLFLWH[SUHVVLRQQRGGLQJRIKHDGDVPLOHDQGVRRQ
WKDWWKH\KDGH[SHULHQFHGDPRPHQWRILPSURYHG6&..)


Assertion 37KLV3/LQFUHDVHGWKHQXPEHURIUHSUHVHQWDWLRQVRIIUDFWLRQVDYDLODEOHWR
WHDFKHUV6&.DYLWDOSLHFHRI60..)DGRPDLQRI0DWKHPDWLFDO.QRZOHGJHIRU
7HDFKLQJ0.77KLVLPSURYHPHQWLQ0.7LVIXUWKHUHYLGHQFHGWKURXJKWKHFDUHIXO
FRQVLGHUDWLRQVKRZQE\WHDFKHUVRI.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&LQWKH
DFWLYLWLHVFKRVHQWRDUWLFXODWHWKHUHTXLUHGIUDFWLRQVFRQWHQW.)7KLVLQFUHDVHG.&&
WKHQVWUHQJWKHQHGWKHWHDFKHUV¶SHUFHSWLRQRIWKHLUDELOLW\WRWHDFKIUDFWLRQV.)

11.2.6 Pedagogical content knowledge 

$QRWKHUWKHPHWRHPHUJHIURPWKHFROOHFWHGGDWDZDVWKDWRIGHYHORSLQJ3HGDJRJLFDO
.QRZOHGJH3.DVDYLWDOHOHPHQWRI3&.:LWKWKHXQGHUVWDQGLQJILUPO\HVWDEOLVKHGWKDW
WKHGHYHORSPHQWRI3&.LVSURIRXQGO\OLQNHGWRWKHGHYHORSPHQWRIFRQWHQWNQRZOHGJH
WKHIRFXVWKURXJKRXWWKLVWKHPHZDVXSRQVHHLQJZKHUHWKHFRQWHQWDQGSHGDJRJ\ZHUH
EURXJKWWRJHWKHUWRHQDFWHDFKRWKHU,WLVFRQWHQGHGKHUHWKDWZKHUHH[SOLFLWFRQQHFWLRQV
KDYHEHHQGUDZQEHWZHHQWKHGRPDLQVRINQRZOHGJHDQGVXLWDEOHSHGDJRJLFDOSUDFWLFHV
3&.LVEHLQJGLVSOD\HG

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$VGLVFXVVHGWKURXJKRXWWKLVGLVVHUWDWLRQ6KXOPDQDUJXHGWKHH[LVWHQFHRID
SDUWLFXODUIRUPRIWHDFKHUV¶SURIHVVLRQDONQRZOHGJHFDOOLQJLW3HGDJRJLFDO&RQWHQW
.QRZOHGJH3&.DQGWKDWWKLVIRUPRINQRZOHGJHEXLOGVXSRQEXWLVQRWWKHVDPHDV
VXEMHFWPDWWHUNQRZOHGJHRUNQRZOHGJHRIJHQHUDOSULQFLSOHVRISHGDJRJ\5DWKHUWKH
HSLVWHPRORJLFDOFRQFHSWRI3&.FRXOGEHGHVFULEHGDVDOLQNEHWZHHQWKHNQRZOHGJHEDVHV
RIFRQWHQWDQGRISHGDJRJ\. 6KXOPDQVWDWHGWKDW3&.LQFOXGHGWKRVHVSHFLDOWHDFKHU
DWWULEXWHVWKDWKHOSHGKLPRUKHUJXLGHVWXGHQWVWRXQGHUVWDQGLQJ3&.LVDZD\RIPDNLQJ
WKHFRPSOH[LW\RIWHDFKLQJWUDQVSDUHQW

5HVHDUFK*HVV1HZVRPH	/HGHUPDQ+R]7RPHU	7DPLUVKRZVWKDW
WHDFKLQJH[SHULHQFHDOWKRXJKDQLPSRUWDQWIDFWRULQWKHGHYHORSPHQWRI3&.LVQRWDV
VLJQLILFDQWLQGHYHORSLQJ3&.DVLVDWHDFKHU¶VRSSRUWXQLW\DQGGLVSRVLWLRQWRZDUGV
UHIOHFWLRQRQWKHLUFRQWHQWNQRZOHGJH,QRUGHUWRUHIOHFWWLPHDQGRSSRUWXQLW\QHHGVWREH
DYDLODEOH2QHPDQQHULQZKLFKWKLVRSSRUWXQLW\FDQEHDIIRUGHGLVGXULQJ3/H[SHULHQFHV
3/DIIRUGVWKHRSSRUWXQLW\EXWKRZFDQ3/EHVWUXFWXUHGWREHDVHIIHFWLYHDVSRVVLEOHLQ
GHYHORSLQJ3&."
$FHQWUDOFODLPLVWKDWLILWLVWREHHIILFDFLRXVLQGHYHORSLQJ3&.3/PXVWEHFRQVWUXFWHG
LQDPDQQHUZKLFKUHFRJQLVHVWKHQHHGWRDGGUHVVERWK3HGDJRJLFDO.QRZOHGJH3.DQG
6XEMHFW0DWWHU.QRZOHGJH60..)7KLVLVLQFRQFRUGDQFHZLWK+LJJLQVDQG
3DUVRQV¶UHVHDUFKZKLFKWDONVDERXWWKHQHHGWRSURYLGH3/ZKLFKLPSURYHVERWK
SHGDJRJLFDOVNLOOVDQGNQRZOHGJHWRGHYHORSJRRGWHDFKLQJDQGWKHUHIRUHLPSURYHVVWXGHQW
RXWFRPHV

7KLVVWXG\ZDVFRQVWUXFWHGDURXQGDFRUHRIGHYHORSLQJSHGDJRJ\FRQWHQWDQGUHIOHFWLYH
SUDFWLFH$WWKHFRQFOXVLRQRIWKHLQWHUYHQWLRQDTXHVWLRQZDVDVNHG³7KHUHDUHWKUHHPDMRU
HOHPHQWVLQWKLV3/ZKLFKKDVEHHQWKHPRVWLPSRUWDQWWR\RXUGHYHORSPHQWDVD
PDWKHPDWLFVWHDFKHUDQGZK\"
x 7KHFKDQFHWRVHHVRPHDOWHUQDWLYHSHGDJRJ\
x &RQWHQWWKHYDULHW\RIDFWLYLWLHV
x 7DNLQJHYHU\WKLQJEDFNLQWR\RXUFRQWH[WDQGWKHQJLYHQDFKDQFHWRUHIOHFW´
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$OWKRXJKLWZDVQHYHUH[SOLFLWO\H[SUHVVHGWKDWDOOWKUHHHOHPHQWVRIFRQWHQWSHGDJRJ\DQG
UHIOHFWLRQZHUHVHHQDVLQWHJUDODQGRIHTXDOLPSRUWDQFHFRPPHQWVDERXWWKHLPSRUWDQFHRI
HDFKZHUHPDGHGXULQJWKHFRXUVHRIWKH3/2QO\WKUHHRIWKHWHDFKHUVFODLPHGDOOWKUHH
HOHPHQWVZHUHLPSRUWDQWWZRFODLPHGWZRWREHLPSRUWDQWDQGFKRVHRQH:KHQWKH
UHVXOWVZHUHFROODWHGFRQWHQWDQGSHGDJRJ\ZHUHERWKPHQWLRQHGDQHTXDOQXPEHURI
WLPHVEXWWKHUHIOHFWLYHHOHPHQWJDLQHGRQO\DTXDUWHURIWKHQXPEHURIUHVSRQVHVRIWKH
RWKHUWZR+RZHYHUDFODLPFRXOGEHPDGHWKDWWKH3/DFKLHYHGDOOWKUHHRILWVDLPVDV
DOWKRXJKUHIOHFWLRQZDVQRWDOZD\VH[SOLFLWO\PHQWLRQHGPHWDFRJQLWLRQZDVGHPRQVWUDWHG
RQQXPHURXVRFFDVLRQVWKURXJKWDONRISUDFWLFHWKHHIIHFWRIWKLVFXUUHQWSUDFWLFHDQG
VXEVHTXHQWFKDQJHRIWKDWSUDFWLFH7RTXRWH3DUVRQVDQG6WHSKHQVRQ³7KHQRWLRQ
RIPHWDFRJQLWLRQRIEHLQJDZDUHRIDQGDEOHWRPRQLWRUWKHGHYHORSPHQWRIRQH¶VRZQ
OHDUQLQJDQGWKHDSSOLFDWLRQRIWKDWOHDUQLQJWRWKHLUSUDFWLFHZRXOGWKHUHIRUHVHHPWREHD
IHDWXUHRIWKHUHIOHFWLYHSUDFWLWLRQHU´S

7RIXUWKHUH[SORUHWKHFODLPWKDWWREHHIILFDFLRXVLQGHYHORSLQJ3&.DQGWKDW3/PXVWEH
FRQVWUXFWHGZKLFKUHFRJQLVHVWKHQHHGWRDGGUHVVERWK3.DQG60..)WKH
WHDFKHUVZHUHDVNHGWRUHVSRQGWRWKHTXHVWLRQ³:KDWDFWLYLW\RUDFWLYLWLHVLQWURGXFHGLQ
WKLV3/KDYHEHHQPRVWUHYHDOLQJWR\RXDQGZK\"´,WVKRXOGEHUHPHPEHUHGWKDWWKHUHZDV
DFDOFXODWHGGHJUHHRIDPELJXLW\LQWKHXVHRIWKHZRUGUHYHDOLQJVRDVWRHQFRXUDJHWKH
SDUWLFLSDQWVWRUHIOHFWXSRQWKHGLIIHUHQWHOHPHQWVZKLFKPD\KDYHOHGWRVXFKDUHYHODWLRQ
7KLVSURYHGIUXLWIXODVLWSURPSWHGFRQYHUVDWLRQZKLFKGLVSOD\HGWKHMX[WDSRVLWLRQRIWKH
FRQWHQWWKHDFWLYLW\VKRZHG&RPPRQ&RQWHQW.QRZOHGJH&&.DQG6SHFLDOLVHG&RQWHQW
.QRZOHGJH6&.WKHSHGDJRJLFDOFKDQJHVWKHDFWLYLW\VXJJHVWHG.QRZOHGJHRI&RQWHQW
DQG7HDFKLQJ.&7DQG.QRZOHGJHRI&RQWHQWDQG6WXGHQWV.&6RUWKHFRQILGHQFHRI
WKHWHDFKHULQRUGHUWRLPSOHPHQWLW7KLVZDVHYLGHQFHWKDWWKHWHDFKHUVZHUHGHYHORSLQJRU
UHILQLQJWKHLUXQGHUVWDQGLQJWKHFRQQHFWHGQHVVRI3.DQG60..)

:KLOVWLWLVWREHH[SHFWHGWKDWWKHUHZRXOGEHDVSUHDGRIDFWLYLWLHVZKLFKZHUHFRQVLGHUHG
UHYHDOLQJWKH)UDFWLRQ%ULGJHDFWLYLW\ZDVPHQWLRQHGPRVWRIWHQ'XULQJLWVFRPSOHWLRQ
WKLVDFWLYLW\HYRNHGWKHPRVWFRQYHUVDWLRQDQGUHTXLUHGWKHPRVWFODULILFDWLRQ$OWKRXJK
VRPHFODULILFDWLRQDERXWWKHWDVNZDVWRGRZLWKLWVH[HFXWLRQLWVHHPVWKDWQRPDWWHUKRZ
FRPIRUWDEOHWKH3/VHWWLQJLVWHDFKHUVVHHPYHU\UHOXFWDQWWRWDNHULVNVDQGSHUKDSVPDNH
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PLVWDNHVLQFDUU\LQJRXWDWDVNPRVWFODULILFDWLRQZDVQHHGHGDURXQGWKHWKLQNLQJWKDWLW
SURPRWHG

7KHDFWLYLW\ZKLFKZDVPHQWLRQHGVHFRQGPRVWRIWHQZDVWKH)UDFWLRQ6WULSDFWLYLW\2QH
WHDFKHUVDZWKLVDVPRVWUHYHDOLQJWKURXJKWKHH[SHULHQFHRIXVLQJWKLVWDVNLQKHU
FODVVURRP2QXVLQJWKHWDVNVKHZDVVWUXFNE\WKHXQGHUVWDQGLQJWKDWKHUVWXGHQWV
DFKLHYHGWKURXJKFRPSOHWLRQRIWKHDFWLYLW\LQPRYLQJIURPDQDOJRULWKPLFXQGHUVWDQGLQJ
WRDPRUHFRQFHSWXDOXQGHUVWDQGLQJ6KHUHIHUUHGWRWKLVDVKDYLQJWKHDELOLW\WRYLVXDOLVH
WKHIUDFWLRQV6RPHRWKHUWHDFKHUVFRPPHQWHGKRZWKLVDFWLYLW\DOORZHGWKHPWRHQJDJHLQ
DQLQIRUPDODVVHVVPHQWRIWKHOHYHORIXQGHUVWDQGLQJRIWKHLUVWXGHQWV7KLVZDVEHVW
H[SUHVVHGE\DWHDFKHUZKRVDLG³«DQGMXVWWRKHDUWKHLUODQJXDJHZKHQWKH\DUH
VSHDNLQJ\RXWKLQN2.WKH\DFWXDOO\GRQ¶WXQGHUVWDQGZKDWZHDUHWU\LQJWRGRVR\RXJR
EDFNDELWDQG\RXWU\DQGVWDUWRIIDWWKHEDVLFVDJDLQ´7KLVUHVRQDWHVZHOOZLWKWKHZRUN
RIYDQ(VDQG6KHULQZKRWDONRIRQHW\SHRIWHDFKLQJH[SHUWLVHEHLQJWKHDELOLW\
³«WRQRWLFHDQGLQWHUSUHWNH\IHDWXUHVRIFODVVURRPLQWHUDFWLRQ´S2QHWHDFKHU
DFWXDOO\IRXQGDOORIWKHDFWLYLWLHVWREHUHYHDOLQJDVLQVWHDGRIKLJKOLJKWLQJRQHSDUWLFXODU
DFWLYLW\WKH\IRFXVHGRQWKHQHFHVVLW\RIZKDWVKHUHIHUUHGWRDVSRZHUIXOUHSUHVHQWDWLRQVWR
SURPRWHXQGHUVWDQGLQJ

7KHVSUHDGRIWKHDFWLYLWLHVZKLFKZHUHWKRXJKWWREHPRVWUHYHDOLQJGRHVGHPRQVWUDWHWKDW
QRPDWWHUKRZSRZHUIXODVLQJOHDFWLYLW\PLJKWVHHPWREHLQLOOXVWUDWLQJDFRQFHSWDUDQJH
RIDFWLYLWLHVXVLQJDUDQJHRIUHSUHVHQWDWLRQVLVUHTXLUHGLQRUGHUWRXQFRYHUPHDQLQJIRU
OHDUQHUV&UDPHU	:\EHUJ3DUN	2OLYHU6HEDVWD	0DUWLQ,IWKLVLV
WKHFDVHZLWKWHDFKHUVVKRXOGLWQRWDOVREHWKHFDVHZLWKVWXGHQWV"

$QRWKHUTXHVWLRQIURPWKHSRVW3/LQWHUYLHZDVNHGWKHSDUWLFLSDQWVWRFRQVLGHU³:KDWLV
\RXUIDYRXULWHDFWLYLW\ZKHQWHDFKLQJIUDFWLRQV":KDWPDNHVLW\RXUIDYRXULWH"´8QOLNH
4XHVWLRQZKHUHWKHWHDFKHUVZHUHSRVHGDTXHVWLRQUHJDUGLQJWKHPRVWUHYHDOLQJ
DFWLYLW\ZKHUHWKHZRUGUHYHDOLQJZDVDPELJXRXVWKLVTXHVWLRQZDVSXUSRVHO\IRFXVLQJRQ
WKHPRVWSRVLWLYHO\UHFHLYHGDFWLYLWLHVE\XVLQJWKHZRUGIDYRXULWH,WZDVRILQWHUHVWWRWKLV
5HVHDUFKHUWRGHWHUPLQHLIWKHIDYRXULWHDFWLYLWLHVKDGDQ\VRUWRIUHODWLRQVKLSZLWKWKH
UHYHDOLQJDFWLYLWLHVDVDUWLFXODWHGLQ4XHVWLRQ(LJKWRIWKHWHDFKHUVFKRVHWKHPRVW
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UHYHDOLQJDFWLYLW\DVDOVREHLQJWKHLUIDYRXULWHDFWLYLW\7KLVPD\EHDJRRGWLSWRWHDFKHUV
WKDWWRPDNHPDWKHPDWLFVPRUHIXQIRUVWXGHQWVWKH\QHHGWRPDNHLWDFKDOOHQJH

7KHDFWLYLW\WKDWZDVPRVWIDYRXUHGZDVRQHZKLFKHPSOR\HGWKHXVHRI3DWWHUQ%ORFNVDV
WKHUHSUHVHQWDWLRQWRFDUU\WKHXQGHUVWDQGLQJRIHTXLYDOHQFHDQGSURSRUWLRQDOUHDVRQLQJ
DPRQJVWRWKHUFRQFHSWV2QHWHDFKHUXVHG3DWWHUQ%ORFNVDQG6SHFLDOLVHG&RQWHQW
.QRZOHGJH6&.WRGHYHORSDQXQGHUVWDQGLQJRIXQLWLVDWLRQZKLFKLVRQHRIWKHEDVLF
SUHFHSWVRISURSRUWLRQDOUHDVRQLQJ

7HDFKHUVPHQWLRQHGWKDWDQLPSRUWDQWFRQVLGHUDWLRQLQXVLQJPDQLSXODWLYHPDWHULDOVZDV
WKHLUDYDLODELOLW\$VVFKRROVZRUNXQGHUWKHFRQVWUDLQWVRIDOLPLWHGEXGJHWSXUFKDVHVDUH
JHQHUDOO\UDWLRQDOLVHGWRPDWHULDOVZLWKPXOWLSOHDSSOLFDWLRQV7KHUHIRUH3/FRQVWUXFWHG
DURXQGPDWHULDOVZKLFKDUHSDUWLFXODUWRRQO\RQHWDVNRUZKLFKFRYHURQO\RQH
PDWKHPDWLFDOFRQFHSWPD\QRWEHDSSURSULDWH5DWKHURQWKHSURYLVRWKH\DUHHIIHFWLYH
PDWHULDOVZKLFKKDYHPXOWLSOHDSSOLFDWLRQVQHHGWREHWKHIRFXVRIZHOOVWUXFWXUHG3/
3DWWHUQ%ORFNVDUHPDQLSXODWLYHPDWHULDOVZKLFKKDYHWKHGLVWLQFWLRQRIKDYLQJPXOWLSOH
XVHVVRPHWKLQJRIZKLFKZDVDUWLFXODWHGE\DWHDFKHUZKRVDLG³«VR,UHFNRQDQ\VFKRRO
WKDW¶VJRWWKH3DWWHUQ%ORFNV\RXNQRZWKHUHDUHVRPDQ\DFWLYLWLHVWKDW\RXFDQGR´

7KHIRFXVRQ3&.ZDVIXUWKHUH[SORUHGWKURXJKWKHLQWHUYLHZTXHVWLRQ³,I\RXKDGWR
DGYLVHRQ\RXUWRSILYHWLSVIRUWHDFKLQJIUDFWLRQVZKDWZRXOGWKH\EHDQGZK\"'RQ¶W
ZRUU\DERXWWKHRUGHUDQGLI\RXQHHGPRUHWKDQILYHWKDW¶VILQH´8VLQJWKHGRPDLQVDQG
GHILQLWLRQVRI+LOOHWDODRIWKHUHVSRQVHVUHODWHGWR3.DQGLQ
SDUWLFXODU.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&77KHUHPDLQLQJILYHUHVSRQVHV
UHODWHGWR6XEMHFW0DWWHU.QRZOHGJH60.DQGSDUWLFXODUO\6SHFLDOLVHG&RQWHQW
.QRZOHGJH6&..)2QFHDJDLQWKHERXQGDU\SUREOHPDVDFNQRZOHGJHGE\%DOO
HWDOLVYHU\PXFKLQHYLGHQFHZKHQWU\LQJWRSHUFHLYHLQWRZKLFKGRPDLQDQ\
NQRZOHGJHPHQWLRQHGE\WKHSDUWLFLSDQWVLVSRVLWLRQHG,WLVDOVRREYLRXVKRZGLIIHUHQW
SDUWLFLSDQWVUHVSRQGHGWRWKHTXHVWLRQLQUHIHUHQFLQJDQGFRQQHFWLQJGLIIHUHQWGRPDLQV
.)7KHFRPELQDWLRQVDQGSHUPXWDWLRQVVHHPWREHDVLQGLYLGXDODVWKHWHDFKHUV
7KHUHIRUHLWPLJKWEHUHDVRQDEOHWRVXJJHVWWKDWDQ\3/ZKLFKKDVDGHVLUHWRLPSURYH3&.
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PXVWDFFHSWWKDWQRSDUWLFXODUGRPDLQFDQEHH[FOXGHGIURPFRQVLGHUDWLRQDVDQ\GRPDLQ
PLJKWEHDQDSSURSULDWHSDWKZD\LQGHYHORSLQJ3&..)

2YHUDOOWKHUHVSRQVHVVHHPWRLQGLFDWHWKDWFDUU\LQJWKHPHVVDJHRIJRRGSHGDJRJ\ZDV
VHHQDVPRUHLPSRUWDQWWRWKHWHDFKHUVWKDQSHUKDSVLPSURYLQJRULQFUHDVLQJWKHLU
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.+RZHYHUUHVSRQVHVWRTXHVWLRQVRIWHQKDGVRPH
VSHFLILF6&.IRUH[DPSOHPXOWLSOLFDWLYHUHDVRQLQJWKHUHODWLRQVKLSEHWZHHQFRPPRQ
IUDFWLRQVGHFLPDOIUDFWLRQVDQGSHUFHQWDJHVDQGUHIHUHQFHVWRXQLWLVDWLRQZKLFKZHUH
FRXFKHGLQUHODWLRQWR.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&72QHVXFKH[DPSOHLV
ZKHUHWHDFKHUVDUWLFXODWHGWKHQHHGWRGHYHORSSK\VLFDOUHSUHVHQWDWLRQVDQGWKHODQJXDJHWR
GHVFULEHWKHP.&7WKURXJKWKHXVHRIXQLWIUDFWLRQV6&.

11.2.7 Responses to the Pedagogical Content Knowledge Situations (PCKS) 
questionnaire 

$OOWHDFKHUVZHUHDVNHGWRFRPSOHWHDSUHLQWHUYHQWLRQDQGDSRVWLQWHUYHQWLRQ3HGDJRJLFDO
&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6TXHVWLRQQDLUH$SSHQGL[ZKLFKRIIHUHG
VFHQDULRVIRUZKLFKWKH\ZHUHDVNHGWRSURYLGHVROXWLRQVDQGLQPRVWFDVHVJLYHUHDVRQV
IRUWKHLUDQVZHUV7KLVLQVWUXPHQWZDVEDVHGXSRQVRPHHDUO\ZRUNE\&ODUNHDQG0LWFKHOO
$WRWDORIILYHVLWXDWLRQVZHUHSURYLGHG$VLPSOHVXUYH\RIWKHGLIIHUHQFHEHWZHHQ
WKHSUHLQWHUYHQWLRQDQGSRVWLQWHUYHQWLRQUHVXOWVVXJJHVWHGWKDWWKHUHZDVJURZWKLQ3&.
DQGWKLVJURZWKSURYHGWREHVWDWLVWLFDOO\VLJQLILFDQW.)

:KDWHPHUJHGLQWKHUHVSRQVHVWRWKHVHVWDWHPHQWVDQGTXHVWLRQVZDVQRWWKDWWKHWHDFKHUV
GLGQRWQHFHVVDULO\DUULYHDWWKHDQVZHURUUHVSRQVHWKDWWKH5HVHDUFKHUWKRXJKWPRVW
DSSURSULDWHEXWWKDWLQPDQ\FDVHVWKHUHVSRQVHVZHUHSRRUO\DUWLFXODWHG$VDQH[DPSOH
ZKHQORRNLQJDWWKHUHVSRQVHVWR6LWXDWLRQGLVFXVVHGLQPRUHGHWDLOLQVHFWLRQ
³7KH<HDUWHDFKHUWROGKHUFODVVRQWKHILUVWGD\RIZRUNLQJZLWKIUDFWLRQVµ1RWKLQJLV
PRUHLPSRUWDQWLQXQGHUVWDQGLQJIUDFWLRQVWKDQILQGLQJRXWZKDWWKHXQLWLV¶,VVKHFRUUHFW"
([SODLQ\RXUUHDVRQLQJ´2QHRIWKHEHWWHUUHVSRQVHVZDVVXSSOLHGE\DWHDFKHUZKR
UHVSRQGHGZLWK
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$IUDFWLRQLVDOZD\VUHODWHGWRWKHZKROH\RXDUHGHDOLQJZLWK:KHQXVLQJ
WKHVDPHVL]HZKROHòLVELJJHUWKDQLVELJJHUWKDQóHWF+RZHYHU
FRPSDULQJDIUDFWLRQIURPDODUJHUZKROHPD\VKRZWKDWòIURPDVPDOOHU
ZKROHLVVPDOOHUWKDQóRIDODUJHUZKROH7KHUHIRUHLWLVHVVHQWLDOWRILQGRXW
ZKDWVL]HWKHZKROHXQLW\RXDUHUHIHUULQJWRLV

7KLVWHDFKHU¶VFOHDUDQGFRQFLVHDQVZHUFRQWUDVWHGZLWKWKRVHRIRWKHUWHDFKHUVZKR
SURYLGHGUHVSRQVHVZKLFKWKLV5HVHDUFKHUIHHOVZRXOGRQO\VHUYHWRREIXVFDWHWKH
XQGHUVWDQGLQJIRUVWXGHQWV)RUH[DPSOH
<HV6KHPHDQVZKDWLVWKHODEHORUYDOXHZHDUHDWWDFKLQJWRVRPHWKLQJ"
)RUH[DPSOHLIFRXQWHUVDUHòZKDWLVWKHZKROH",WGRHVQ¶WKDYHWREHD
ZKROHQXPEHUERWKWKHLWHPVDQGYDOXHODEHOFDQEHPRUHWKDQRQHRUOHVV
WKDQRQH

7KHFRPSOHWLRQRIWKH3&.6DVVHVVPHQWZDVQRWXQLYHUVDOO\ZHOFRPHG2QHRIWKH
WHDFKHUVFODLPHGWKDWVXFKDQDVVHVVPHQWZDVGLIILFXOWDVLWZDV³«VWXII\RXGRLQWKH
FODVVURRPZLWKRXWWKLQNLQJ´$QRWKHUWHDFKHUDVNHG³+RZFDQZHNQRZZKDWWKHVWXGHQW
LVWKLQNLQJZLWKRXWDFWXDOO\DVNLQJWKHP"´:KHQDVNHGLIHYHU\VWXGHQWZKRVXSSOLHVDQ
LQFRUUHFWDQVZHULQKHUFODVVURRPKDGWKHRSSRUWXQLW\WRH[SODLQWKHLUWKLQNLQJVKHUHSOLHG
WKDWWKLVGLGQRWKDSSHQDQGWKHQZRXOGQRWHQWHULQWRIXUWKHUFRQYHUVDWLRQ$UHVSRQVHVXFK
DVWKLVVXJJHVWVWKDWWKHWHDFKHULVQRWHQJDJLQJLQZKDW%DOOHWDOUHIHUWRDVWKH
QHHGWR³KHDUDQGLQWHUSUHWVWXGHQWV¶HPHUJLQJDQGLQFRPSOHWHWKLQNLQJDVH[SUHVVHGLQWKH
ZD\VWKDWSXSLOVXVHODQJXDJHS´7KLVGLVFXVVLRQHQGHGZLWKRXWDUHVROXWLRQDVIDU
DVWKHWHDFKHUZDVFRQFHUQHG

7KHGLVFRPIRUWH[SUHVVHGE\WKHVHWZRSDUWLFLSDQWVPD\EHV\PSWRPDWLFRIDODUJHU
SUREOHPLQWU\LQJWRFDSWXUHDQGSRUWUD\3&./RXJKUDQ0XOKDOO	%HUU\,WPLJKW
KDYHEHHQWKDWWKHQHJDWLYHUHVSRQVHVDERXWWKH3&.6ZHUHH[SUHVVHGE\WZRSHRSOHZKR
ZHUHSHUKDSVEHLQJGHIHQVLYHDERXWWKHLURZQSHUIRUPDQFH,WKRZHYHUPXVWUDLVHWKHLVVXH
RIWKHOHJLWLPDF\RIWKLVDVVHVVPHQWWRRO,IWKHWHDFKHUVFRXOGQRWVHHWKHSRWHQWLDORIWKH
WRROWRGHOLYHUUHOHYDQWDQGWUXVWZRUWK\LQIRUPDWLRQWKHQWKHLUDSSOLFDWLRQWRILQLVKLQJLWWR
WKHEHVWRIWKHLUDELOLW\PLJKWEHFRPSURPLVHG+RZHYHUWKHUHVSRQVHVUHFHLYHGIURPWKH
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RWKHUWHDFKHUVPHDQWWKDWHYHQZLWKWKLVUHVHUYDWLRQQRWHGWKHDVVHVVPHQWWRROZDVVWLOO
FRQVLGHUHGYDOXDEOH

2QHWHDFKHUGLVFXVVHGWKHXVHRIDSSURSULDWHODQJXDJHDQGWKHXVHRIPDQLSXODWLYH
PDWHULDOV.&7$WWKHVDPHWLPHVKHGLVSOD\HG.QRZOHGJHRI&RQWHQWDQG6WXGHQWV
.&6E\VD\LQJWKDWWKHWHDFKHUQHHGVWROLVWHQWRWKHLUVWXGHQWVDQGILQGRXWZKDWWKH\
KDYHGLVFRYHUHGWKURXJKH[SORUDWLRQ

2WKHUWHDFKHUVSURYLGHGUHVSRQVHVZKLFKVSRNHRI.&6LQILQGLQJSULRUNQRZOHGJHDQG
VSRNHRI.&7LQWKHXVHRIPDQLSXODWLYHPDWHULDOVDQGDYDULHW\RIUHSUHVHQWDWLRQV:KDW
ZDVDSSDUHQWZDVWKHODUJHGHJUHHRIXQLIRUPLW\RIWKHDQVZHUVDPRQJVWWKHSDUWLFLSDQWV
5HIHUHQFHWRFRUUHFWODQJXDJHXVHWHDFKLQJIURPWKHSRLQWRIWKHVWXGHQWV¶SULRU
H[SHULHQFHWKHXVHRIPDQLSXODWLYHPDWHULDOVDQGXVLQJPXOWLSOHDQGFDUHIXOO\VHOHFWHG
UHSUHVHQWDWLRQVDOOIHDWXUHGVWURQJO\

$IXUWKHUTXHVWLRQDVNHGGXULQJWKHLQWHUYLHZWKDWHOLFLWHGPRUHVXSSRUWIRUPDQLSXODWLYH
PDWHULDOVZDV³:KDWGR\RXWKLQN\RXKDYHOHDUQHGWKURXJKDWWHQGLQJWKLV3/DQGKRZ
ZLOOLWFKDQJH\RXUSUDFWLFHIURPQRZRQ"´2IWKHUHVSRQVHVWRWKLVTXHVWLRQQHDUO\WZR
WKLUGVHVSRXVHGWKHLQFUHDVHGXVHRIPDQLSXODWLYHPDWHULDOVRIRQHIRUPRUDQRWKHU

2QHWHDFKHUVDLG³:HOOOLNH,¶YHVDLGEHIRUHMXVWXVLQJVWDUWLQJUHDOO\EDVLFXVLQJFRQFUHWH
PDWHULDOVDQG3DWWHUQ%ORFNVDVDVWDUWEHIRUHDFWXDOO\JRLQJRQWRWKHUHDOWHDFKLQJRI
IUDFWLRQV´7KLV5HVHDUFKHUILQGVWKHXVHRIWKHVWDWHPHQWDERXWXVLQJPDQLSXODWLYH
PDWHULDOV³«EHIRUHDFWXDOO\JRLQJRQWRWKHUHDOWHDFKLQJRIIUDFWLRQV´TXLWHGLVWXUELQJ
7KHLPSOLFDWLRQKHUHLVWKDWPDQLSXODWLYHPDWHULDOVGRQRWSURYLGHWKHRSSRUWXQLW\IRU
OHDUQLQJEXWUDWKHUDFWDVDQRYHOW\RUPRWLYDWLRQEHIRUHWKHOHDUQLQJFRPPHQFHV

:KHQWKHUHVSRQVHVWRWKHTXHVWLRQZHUHJURXSHGWKUHHRIWKHJURXSLQJVUHODWHGWR.&7
PRUHXVHRIPDQLSXODWLYHPDWHULDOVPRUHFDUHDERXWOHVVRQVHTXHQFHDQGORWVRISDSHU
IROGLQJ$IXUWKHUWKUHHFRQWH[WXDOLVLQJIUDFWLRQVDUWLFXODWLQJOLQNVWRRWKHUPDWKHPDWLFV
DQGVSHQGLQJPRUHWLPHRQIUDFWLRQVUHODWHGWR.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP
.&&DQGWKHVHWRJHWKHUFRQVWLWXWHGRIWKHUHVSRQVHV7KHGDWDGLVSOD\HGWKDWWKH
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WHDFKHUVFOHDUO\EHOLHYHGWKDWOHDUQLQJLQWKLVFDVHDJURZWKLQ3&..)KDGRFFXUUHG
WKURXJKWKHFRPSOHWLRQRIWKLV3/.)

11.2.8 Developing generalised PCK through well-structured PL

$IXUWKHUFODLPPDGHLQWKLVVPDOOVWXG\LVWKDWLWPD\EHSRVVLEOHWRGHYHORS3&.WKURXJK
ZHOOVWUXFWXUHG3/UHJDUGLQJRWKHUPDWKHPDWLFDOWRSLFV7KHWHDFKHUVZHUHDVNHGWR
UHVSRQGWRWKHILQDOTXHVWLRQIURPWKHVHPLVWUXFWXUHGLQWHUYLHZZKLFKSUREHGWKH
GHYHORSPHQWRI3&.³:KDWKDYH\RXOHDUQHGIURPWKLV3/DERXWIUDFWLRQVWKDW\RXFDQ
JHQHUDOLVHLQWRZLGHUWHDFKLQJDERXWPDWKHPDWLFV"´8VLQJWKHGRPDLQVDQGGHILQLWLRQVRI
+LOOHWDODWKLV5HVHDUFKHUGHWHUPLQHGWKDWVHYHQRIWKHFDWHJRULHVRIUHVSRQVHV
FRXOGEHFKDUDFWHULVHGDV3&.DQGWZRRIWKHFDWHJRULHVEHORQJHGLQ6XEMHFW0DWWHU
.QRZOHGJH60..)

2QHPDMRUIRFXVIRUWKLVUHVHDUFKZDVWRGHWHUPLQHLI3/FRXOGEHVWUXFWXUHGLQVXFKD
PDQQHUWKDWSDUWLFLSDWLRQZRXOGSURYLGHWHDFKHUVZLWKWKHRSSRUWXQLW\WRLPSURYHWKHLU
3&.,WZDVFODLPHGWKDWLIWKLVFRXOGRFFXUZKLOVWWDFNOLQJDWRSLFDVGLIILFXOWWRWHDFKDQG
OHDUQDVLVIUDFWLRQVWKHVWUXFWXUHPLJKWWKHQEHVXFFHVVIXOO\DSSOLHGWRRWKHUFRQWHQWDUHDV

6RPHRIWKHWHDFKHUVDOOXGHGWRWKHLQWHUFRQQHFWHGQHVVRIPDWKHPDWLFV$VNHZ)RU
H[DPSOHRQHWHDFKHUWDONHGDERXWSDUWLFXODUFRQQHFWLRQVEHWZHHQIUDFWLRQVDQG
PHDVXUHPHQWZKLFKUHIHUVWRRQHRI.LHUHQ¶VFRQVWUXFWVRIIUDFWLRQVWKDWRI
PHDVXUHPHQW6RPHDOVRUDLVHGWKHFRQQHFWLRQEHWZHHQIUDFWLRQVDQG0HDVXUHPHQWDQG
LQFOXGHGDFRQQHFWLRQWRWKHVWUDQGRI6SDFH*HRPHWU\RWKHUVFRQFHQWUDWHGRQWKHYDOXH
RIXVLQJPDQLSXODWLYHPDWHULDOVWRIDFLOLWDWHOHDUQLQJZKLOVWRWKHUVVWLOOWDONHGDERXWERWK
WKHXVHRIPDQLSXODWLYHPDWHULDOVDQGH[SORLWLQJWKHLQWHUFRQQHFWHGQHVVRIPDWKHPDWLFDO
FRQFHSWVDQGLGHDV0DQ\RIWKHWHDFKHUVQRWRQO\WDONHGRIWKHFXUULFXOXPFRQQHFWLRQV
.&&EXWDOVRGLVSOD\HG.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&77KHUHZHUHPDQ\
LQVWDQFHVZKLFKLQGLFDWHGLQWKHPDGHYHORSLQJ3HGDJRJLFDO&RQWHQW.QRZOHGJHWKURXJK
WKH.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7DQG.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP
.&&.)7KH5HVHDUFKHUZRXOGDOVRDUJXHWKDWWKHGLIILFXOW\RIWKHWRSLFRI
IUDFWLRQVGLGQRWFRPSOLFDWHWKLVGHYHORSPHQW
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
Assertion 47KLV3/HQKDQFHGWKH3&.RIWHDFKHUV.)DQG.)LQWKHGLIILFXOW
WRSLFRIIUDFWLRQVDQGWKH3&.DSSHDUHGWREHJHQHUDOLVHGLQWRRWKHUPDWKHPDWLFDOWRSLFV
.)7KH3/DPSOLILHGERWK3HGDJRJLFDO.QRZOHGJH3.DQG6XEMHFW0DWWHU
.QRZOHGJH60.ZKLFKSURYLGHGSDWKZD\VWRLQFUHDVHG3&..)

 Self-Efficacy, Confidence, Beliefs and Attitudes 

)RUWKHSXUSRVHVRIWKLVVWXG\DQGDVDUJXHGLQVHFWLRQDQDFNQRZOHGJHPHQWKDV
EHHQPDGHFRQFHUQLQJWKHGLIIHUHQFHVLQPHDQLQJEHWZHHQWKHWHUPVDWWLWXGHVEHOLHIV
FRQILGHQFHDQGVHOIHIILFDF\1RWZLWKVWDQGLQJWKHVHGLIIHUHQFHVWKH\DOOVLWILUPO\LQWKH
DIIHFWLYHGRPDLQ,IZHDGRSW%DQGXUD¶VWKLQNLQJUHJDUGLQJVHOIHIILFDF\WKHQZH
VHHLWDVSHRSOH
VEHOLHIVDERXWWKHLUFDSDELOLWLHVWRSURGXFHGHVLJQDWHGOHYHOVRI
SHUIRUPDQFHWKDWH[HUFLVHLQIOXHQFHRYHUHYHQWVDIIHFWLQJWKHLUOLYHV7KHUHIRUHDOWKRXJK
WKH\PD\QHHGGLIIHUHQWWRROVDQGSHUKDSVGLIIHUHQWPHWULFVWKH\DOODWWHPSWWRPHDVXUHD
SRVLWLYHGLVSRVLWLRQWROHDUQLQJ

$ULVHLQFRQILGHQFHLVDVLJQLILFDQWIHDWXUHLQDGGUHVVLQJWKHLVVXHRIVHOIHIILFDF\$V
VWDWHGLQ&KDSWHUWKHUHVHDUFKVXSSRUWVWKHEHOLHIWKDWSRRUVHOIHIILFDF\LVDPDMRU
REVWDFOHLQHIIHFWLYHWHDFKLQJDQGOHDUQLQJDQGWKDWWKHLPSOLFDWLRQVRIWKLVDUHVLJQLILFDQW
*UHVKDP3DUN	2OLYHU=DPER	=DPER7KHUHIRUHLIWHDFKHU
HIILFDF\FDQEHGHILQHGDVWKHH[WHQWWRZKLFKWHDFKHUVEHOLHYHWKH\KDYHWKHFDSDFLW\WR
DIIHFWVWXGHQWSHUIRUPDQFH%HUPDQ0F/DXJKOLQ%DVV3DXO\	=HOPDQWKHQD
WHDFKHU¶VFRQILGHQFHIRUDQGSRVLWLYHGLVSRVLWLRQWRZDUGVWHDFKLQJDVXEMHFWZLOOHQKDQFH
WKHLUFDSDFLW\WRWHDFKWKDWVXEMHFW
 
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11.3.1 Confidence

7KLVVWXG\LQFRQFRUGDQFHZLWKWKHILQGLQJVRI+DFNOLQJHWDODUJXHVWKDWWKURXJK
WKHGHOLYHU\RITXDOLW\SURIHVVLRQDOOHDUQLQJH[SHULHQFHVWKHFRQILGHQFHRIWHDFKHUVIRU
WHDFKLQJIUDFWLRQVZDVVLJQLILFDQWO\LPSURYHG.)7KLVLVGHVSLWHWKHIDFWWKDW
IUDFWLRQVLVDWRSLFWKDWLVREYLRXVO\SUREOHPDWLFIRUPDQ\WHDFKHUVWRWHDFKDQGPDQ\
VWXGHQWVWROHDUQ&DSUDUR1XQHV	%U\DQW:X

(OHPHQWVRIWKHTXDOLWDWLYHGDWDFRQILUPHGWKHILQGLQJWKDWFRQILGHQFHZDVUDLVHG.)
7KLVTXDOLWDWLYHGDWDIURPDVHPLVWUXFWXUHGLQWHUYLHZLGHQWLILHGWKHSDUWLFXODUIDFWRUV
ZKLFKKHOSHGWRIDFLOLWDWHWKLVULVHLQFRQILGHQFH7HDFKHUVPDGHFRPPHQWVUHODWHGWR
6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.DQG.QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7
ERWKHOHPHQWVRI0DWKHPDWLFDO.QRZOHGJHIRU7HDFKLQJDVGHVFULEHGE\+LOOHWDOD
7HDFKHUVFRPPHQWHGXSRQWKHVWUDWHJLHVWKH\KDGGHYHORSHGWKHLULQFUHDVHGNQRZOHGJHRI
WKHPLVFRQFHSWLRQVZKLFKVWXGHQWVPLJKWFDUU\DQGWKHLQVWUXFWLYHSURSHUWLHVRI
PDQLSXODWLYHPDWHULDOV2QHWHDFKHUVSRNHRIKRZDWWHQGDQFHDWWKH3/KDGFUHDWHGDVHQVH
RIRSWLPLVPWRZDUGVWKHWRSLFRIIUDFWLRQV
«,DPPRUHORRNLQJIRUZDUGWRQH[W\HDUDQGP\ZKROHVHVVLRQRQ
IUDFWLRQV,FDQVHHGRLQJFRPSOHWHO\GLIIHUHQWO\DQG,NQRZKRZWRWHDFKWKH
FRQFHSWVSURSHUO\WKDWWKHNLGVZLOOEHDEOHWRXQGHUVWDQGDQGEHDEOHWR
FRQVROLGDWHHYHU\WKLQJZHOOHQRXJKIRUWKHPWRKDYHDJUDVSRQLW

7KHUHPD\EHDEHQHILFLDOLWHUDWLYHUHODWLRQVKLSEHWZHHQWKHGHYHORSPHQWRI6&.
SHGDJRJ\DQGFRQILGHQFH7KHUHVXOWVVKRZWKDWDWWDLQPHQWRI6&.DQGSHGDJRJLFDO
NQRZOHGJH3.GHYHORSVFRQILGHQFHDQGUHVHDUFKLQGLFDWHVWKDWDQLQFUHDVHLQFRQILGHQFH
PD\HQFRXUDJHWHDFKHUVWREHLQQRYDWLYHZLWKWKHLUWHDFKLQJ*DEULHOH	-RUDP
*UHVKDP6ZDFNKDPHU.RHOOQHU%DVLOH	.LPEURXJK7KLVLQFUHDVHLQ
FRQILGHQFHPD\WKHQHQFRXUDJHWKHVHWHDFKHUVWRIXUWKHUH[SORUHDQGGHYHORS6&.DQG
WKHLUSHGDJRJ\DQGFRQVHTXHQWO\WRIXUWKHUGHYHORS3&.

,QVSHDNLQJDERXWWKHLUFRQILGHQFHWHDFKHUVGHVFULEHGWKHLUOHDUQLQJWUDMHFWRU\UHJDUGLQJ
IUDFWLRQVDVQRWEHLQJOLQHDU,DQGXVHGSKUDVHVVXFKDV³WZRVWHSVIRUZDUGDQGRQHVWHS
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EDFN´DSURFHVVZKLFKFKDOOHQJHGVRPHWHDFKHUV¶OHYHORIFRQILGHQFH6RPHWHDFKHUVLQ
RQHZD\RUDQRWKHUDVVHUWHGWKDW³ZHGRQ¶WNQRZZKDWZHGRQ¶WNQRZ´7KLVOHDGVWR
TXHVWLRQLQJLIWKLVODFNRISUHLQWHUYHQWLRQNQRZOHGJHPD\QRWKDYHOHDGWKHVHWHDFKHUVWR
KDYHLQIODWHGWKHUDWLQJVRQWKHSUHLQWHUYHQWLRQTXHVWLRQQDLUH7KH\UHFRJQLVHGWKDWIURPD
OHDUQHU¶VXQLQIRUPHGSRVLWLRQWKH\PD\KDYHKHOGDFRQFHSWXDOXQGHUVWDQGLQJZKLFKDIWHU
VRPHLOOXPLQDWLRQLQD3/H[SHULHQFHPD\LQIDFWQRWKROGWUXH7KLVLVLQFRQJUXHQFHZLWK
WKHZRUNRI+DFNOLQJ6PLWKDQG0XUFLD$OWKRXJKH[SUHVVHGE\VHYHUDOWHDFKHUV
RQHWHDFKHUVXFFLQFWO\VXPPHGWKLVXSE\DVVHUWLQJ³<HDK,WKRXJKW,ZDVSUHWW\FRQILGHQW
EXWWKHQ,VXSSRVHZKHQZHVWDUWHG,UHDOLVHGWKDW,QHHGHGWRNQRZDORWPRUHWKDQZKDW,
GLG´

7ZRTXHVWLRQVLQWHQGHGWRGHWHUPLQHDQHOHPHQWRIFRQILGHQFHZHUH³$WWKHRXWVHWRIWKLV
3/KRZZRXOG\RXKDYHUDWHG\RXUDELOLW\WRWHDFKIUDFWLRQV"+RZZRXOG\RXQRZUDWH
\RXUDELOLW\WRWHDFKIUDFWLRQV"´7KHXQDQLPRXVDQVZHUWRWKHVHZDVWKDWWKHUHKDGEHHQDQ
LPSURYHPHQWLQWKHWHDFKHUV¶DELOLW\WRWHDFKIUDFWLRQVVLQFHFRPSOHWLQJWKHSUH
LQWHUYHQWLRQTXHVWLRQQDLUH.)DQG.)7KLVIXUWKHUVWUHQJWKHQVWKHFODLPWKDW
FRQILGHQFHZDVUDLVHGZKLFKLQWXUQLQFUHDVHVWKHSRVVLELOLW\IRULPSURYHGWHDFKLQJDQG
OHDUQLQJ

2QHWHDFKHUUDLVHGWKHLVVXHRIKDYLQJQREDVHOLQHDJDLQVWZKLFKWRMXGJHWKHLUWHDFKLQJ
ZKLFKFUHDWHGGLIILFXOW\LQPDNLQJDQDVVHVVPHQWLIWKHHIILFDF\RIWKDWWHDFKLQJ7KLV
SHUVSHFWLYHDORQHGRHVPXFKWRMXVWLI\WKHSURYLVLRQRISURIHVVLRQDOOHDUQLQJH[SHULHQFHV
IRUWHDFKHUV
$WWKHRXWVHW,IHOWSUHWW\JRRG\HDKEXW,JXHVV,GLGQ¶WUHDOLVH,FRXOG¶YH
EHHQGRLQJLWEHWWHU\RXNQRZ,IHOWSUHWW\JRRGDERXWLWEXWORRNLQJEDFN,
SUREDEO\FRXOG¶YHGRQHLWEHWWHU

$QRWKHUTXHVWLRQUHODWHGWRWKHLVVXHRIFRQILGHQFHDVNHGWHDFKHUVLIWKH\IHOWWKH\ZHUH
EHWWHUHTXLSSHGWRSURPRWHVWXGHQWOHDUQLQJLQIUDFWLRQVEHFDXVHRIDWWHQGDQFHDWWKH3/
7KHUHVSRQVHWRWKLVTXHVWLRQZDVXQLYHUVDOO\SRVLWLYH7KLVPHDVXUHVXJJHVWHGDQ
LPSURYHGOHYHORIFRQILGHQFH.)DQG.)2QTXLWHDIHZRFFDVLRQVWKHWHDFKHUV
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WDONHGDERXWWKDWWKH\ZHUHEHWWHUHTXLSSHGWRSURPRWHVWXGHQWOHDUQLQJE\UHIHUULQJWRD
FKDQJHLQSHGDJRJ\ZKLFKRIWHQUHTXLUHV
x DQLPSURYHG.QRZOHGJHRI&RQWHQWDQG&XUULFXOXP.&&WRNQRZZKHQWRWHDFK
VRPHWKLQJ
x LPSURYHG6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.VRDVWRNQRZZKDWWRWHDFK
x .QRZOHGJHRI&RQWHQWDQG6WXGHQWV.&6WRGHWHUPLQHZK\DVWXGHQWPLJKWDUULYH
DWDSDUWLFXODUDQVZHUDQG
x .QRZOHGJHRI&RQWHQWDQG7HDFKLQJ.&7WRNQRZZKLFKUHSUHVHQWDWLRQVZRXOG
EHRIJUHDWHVWDGYDQWDJHWRWKHOHDUQHU.)

$VFDQEHVHHQDERYHLQH[SODLQLQJWKHUHDVRQEHKLQGWKHLULQFUHDVHGFRQILGHQFHVRPH
WHDFKHUVUHVSRQGHGE\LQGLFDWLQJWKDWWKHVSHFLDOLVHGNQRZOHGJHGHYHORSHGWKURXJK
DWWHQGDQFHDWWKH3/PHDQWWKDWWKH\IHOWEHWWHUHTXLSSHGWRSURPRWHOHDUQLQJRIIUDFWLRQV
2WKHUVUHIHUUHGWRDFKDQJHLQSHGDJRJLFDOSUDFWLFHVE\GHVFULELQJDPRYHWRXVLQJ
PDQLSXODWLYHPDWHULDOVRQHZRXOGDVVXPHIURPWH[WERRNVDQGZRUNVKHHWV7KHLU
ZLOOLQJQHVVWRGHSDUWIURPWKHWH[WERRNVLQGLFDWHVDJURZLQJFRQILGHQFH2WKHUVWDONHG
DERXWKRZWKH\ZHUHGHYHORSLQJDQGHPSOR\LQJDPRUHVSHFLDOLVHGDQGSUHFLVHODQJXDJH
ZLWKZKLFKWRGLVFXVVDQGLOOXVWUDWHIUDFWLRQFRQFHSWVZKLFKWKH\IHOWDOORZHGWKHPWRUDLVH
WKHVWDQGDUGRIWKHQHJRWLDWHGPHDQLQJVDURXQGIUDFWLRQVDQGWKHUHIRUHWKHTXDOLW\RIWKH
GLVFRXUVHZLWKWKHVWXGHQWV7KLVLVDYLHZZKLFKLVLQFRQFRUGDQFHERWKZLWKWKHZRUNRI
&REEDQGRI%RDOHU	*UHHQR

$VQRWHGLQUHVSRQVHVWRSUHYLRXVTXHVWLRQVRIWHQWKHDQVZHUVJLYHQWRWKLVTXHVWLRQ
UHJDUGLQJWKHWHDFKHUV¶FDSDFLW\WRSURPRWHWKHOHDUQLQJRIIUDFWLRQVGLGQRWFDXVHWKH
WHDFKHUVWRUHIHUWRDVLQJOHGRPLQDQWGRPDLQRI0.7EXWUDWKHUFRPELQDWLRQVRIWKH
GRPDLQV7KLVIXUWKHUVXSSRUWVWKHFODLPWKDW3/PXVWEHFRQVWUXFWHGZKLFKUHFRJQLVHVWKH
QHHGWRDGGUHVVERWK3.ZKLFKLQWXUQWKURXJKSUDFWLFHLVV\QWKHVLVHGLQWR3&.DQG
6&..)

7KHWHDFKHUVZHUHDVNHG³,IDQ\ZKDWDVSHFWVGR\RXILQGPRVWSUREOHPDWLFLQWHDFKLQJ
IUDFWLRQV"´7KLVTXHVWLRQKDGLWVRULJLQLQDQH[SOLFLWDWWHPSWWRIXUWKHUH[SORUHWKHDUHDRI
FRQILGHQFHDQGDELOLW\LQWHDFKLQJIUDFWLRQVDQGDQLPSOLFLWDWWHPSWWRLQTXLUHRIWKH
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SDUWLFLSDQWVZKHWKHUDQ\LVVXHVPD\KDYHDULVHQFRQFHUQLQJHLWKHU3&.RU60.2IWKH
SUREOHPDWLFDUHDVZHUHVLWXDWHGLQ3HGDJRJLFDO&RQWHQW.QRZOHGJHDQGLQ
6XEMHFW0DWWHU.QRZOHGJHZLWKWKHUHPDLQLQJRIWHDFKHUVFODLPLQJQRWWRKDYHDQ\
SUREOHPDWLFDUHDVLQWKHWHDFKLQJRIIUDFWLRQV6RPHZKDWFRQWUDGLFWRU\ZDVWKDWIRXU
WHDFKHUVZKRSHUFHLYHGWKHPVHOYHVDVQRWKDYLQJDQ\SUREOHPVGLGQRWVFRUHWKHPVHOYHV
SDUWLFXODUO\KLJKO\RQUHODWHGTXHVWLRQVUHJDUGLQJFRQILGHQFHDQGDELOLW\ZLWKUHJDUGVWR
IUDFWLRQV

,WVKRXOGDOVREHQRWHGWKDWZKHQSUREOHPDWLFLVVXHVZHUHUDLVHGE\WKHWHDFKHUVWKH
UHSRUWLQJRIWKHVHLVVXHVZDVRQWKHZKROHTXLWHEULHI7KLVFRXOGEHGXHWRWKHIDFWWKDWWKH
WHDFKHUVGLGQRWIHHOVHFXUHLQH[SUHVVLQJZKDWFRXOGEHSHUFHLYHGDVVKRUWFRPLQJV
+RZHYHUUHVSRQVHVWRRWKHUTXHVWLRQVZKHUHWKHSDUWLFLSDQWVZHUHTXLWHIRUWKFRPLQJLQ
H[SUHVVLQJWKHLUGRXEWVDQGWKXVSHUKDSVH[SRVLQJZKDWFRXOGEHSHUFHLYHGDVZHDNQHVVHV
ZRXOGQRWVXSSRUWWKLV7KLVEUHYLW\RIH[SODQDWLRQPD\DOVREHVHHQLQVRPHLQVWDQFHVDV
EHO\LQJWKHVFRUHVWKDWWKHWHDFKHUVJDYHWKHPVHOYHVLQDQVZHULQJWKHUHODWHGLQWHUYLHZ
TXHVWLRQVRIFRQILGHQFHDQGDELOLW\+RZHYHUDV3KLOOLSVWDWHVEHOLHIVXQOLNH
NQRZOHGJHPD\EHKHOGZLWKYDULRXVGHJUHHVRIFRQYLFWLRQ7KHVHVHHPLQJO\FRQWUDGLFWRU\
UHVXOWVPD\SHUKDSVEHDQLOOXVWUDWLRQRIWKDWYDULDWLRQLQWKDW

7KHTXHVWLRQVZHUHDVNHG³,I\RXZHUHQRZDVNHGWRWDNHDOHDGHUVKLSUROHLQWKHWHDFKLQJ
RIIUDFWLRQVLQ\RXUVFKRROGR\RXIHHOPRUHFRQILGHQWQRZDVRSSRVHGWRZKHQ\RXEHJDQ
WKLV3/WKDW\RXFRXOGGRVR",IVRZKDWKDVOHDGWRWKLVLQFUHDVHGFRQILGHQFH"´7KHVH
TXHVWLRQVZHUHFRQVWUXFWHGDURXQGWDNLQJDOHDGHUVKLSUROHLQVFKRRODFLUFXPVWDQFHZKLFK
PDQ\WHDFKHUVZRXOGILQGVWUHVVIXO6HYHQWHHQRIWKHUHVSRQVHVLQGLFDWHGWKDW
WKHSDUWLFLSDQWVLQWKH3/IHOWPRUHFRQILGHQWDERXWWDNLQJRQDOHDGHUVKLSUROHLQWKH
WHDFKLQJRIIUDFWLRQVLQWKHLUVFKRRORQWKHFRPSOHWLRQRIWKHFRXUVHDVFRPSDUHGWREHIRUH
HQWHULQJWKHFRXUVH

7KLVTXHVWLRQDERXWWDNLQJRQDOHDGHUVKLSUROHHOLFLWHGUHVXOWVWKDWFRXOGEHVHHQDV
VRPHZKDWOHVVFRQYLQFLQJLIYLHZHGZLWKWKHUHVSRQVHWRWKHVWDWHPHQWLQWKH([LW
4XHVWLRQQDLUHVHHVHFWLRQ+HUHWKHWHDFKHUVZHUHDVNHGWRVFRUHKRZHIIHFWLYHWKH\
IHOWWKDWWKH3/ZDVDWSURPRWLQJOHDGHUVKLSFDSDFLW\DQGWKH\VKRZHGDJRRGGHDORI
HTXLYRFDWLRQ,WPD\EHWKDWOLNHEHOLHIVZKHUHDSHUVRQFDQKROGEHOLHIVZKLFKDUH
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FRQWUDGLFWRU\ZLWKRXWEHLQJDZDUHRIWKHFRQWUDGLFWLRQ%HVZLFNVRPHRQHPD\KROG
OHYHOVRIFRQILGHQFHZKLFKDUHFRQWUDGLFWRU\ZLWKRXWEHLQJDZDUHRIWKHFRQWUDGLFWLRQ
7KHUHLVDOVRWKHSRVVLELOLW\WKDWDOWKRXJKWKH3/KDGDFKLHYHGLWVJRDORIPDNLQJWKH
WHDFKHUVPRUHFRQILGHQWWRWDNHDOHDGHUVKLSUROHLQWKHWHDFKLQJRIIUDFWLRQVWKHWHDFKHUV
UHFRJQLVHGWKDWDWQRWLPHGLGWKH3/HYHUH[SOLFLWO\WU\WRGHYHORSWKHJHQHULFVNLOOVRI
OHDGHUVKLS7KHUHIRUHDOWKRXJKERWKTXHVWLRQVDUHUHJDUGLQJOHDGHUVKLSWKHWHDFKHUVPD\
KDYHSHUFHLYHGWKDWWKH\ZHUHDGGUHVVLQJWZRGLVWLQFWO\GLIIHUHQWQRWLRQV

Assertion 5:,QFRQFRUGDQFHZLWK+DFNOLQJHWDOILQGLQJVWKLVUHVHDUFKVXJJHVWHG
WKDWWKURXJKWKHGHOLYHU\RIDTXDOLW\3/H[SHULHQFHWKHFRQILGHQFHRIWHDFKHUVIRUWHDFKLQJ
IUDFWLRQVFDQEHVLJQLILFDQWO\LPSURYHG.)7KHHYLGHQFHVWURQJO\VXJJHVWVWKDW
DWWHQGDQFHWR3HGDJRJLFDO.QRZOHGJHDQGWR6SHFLDOLVHG&RQWHQW.QRZOHGJH.)
LQIOXHQFHGWKLVULVHLQFRQILGHQFH,WLVQRWXQUHDVRQDEOHWRVSHFXODWHWKDWWKH
LPSOHPHQWDWLRQRI6&.DQG3.LQSUDFWLFHVKRXOGWKHQOHDGWRIXUWKHUGHYHORSLQJ3&.
.)

11.3.2 Beliefs 

&RPPHQWVFROOHFWHGGXULQJWKHLQWHUYLHZVKRZWKDWWKH3/KDGDQLPSDFWLQSURPRWLQJ
VRPHSRVLWLYHEHOLHIVDERXWWHDFKLQJDQGOHDUQLQJ.)7KHFODLPWKDWWKHEHOLHIV
UHJDUGLQJWKHHIIHFWLYHQHVVRIPDQLSXODWLYHPDWHULDOVWREULQJDERXWFRQFHSWXDO
XQGHUVWDQGLQJRIIUDFWLRQVZHUHOHJLWLPDWHZDVVXSSRUWHGE\WKHUHVHDUFKRI%HUU\HWDO
&UDPHUDQG:\EHUJ5HLPHUDQG0R\HUDQG6HEDVWDDQG0DUWLQ
DPRQJVWRWKHUV

7KLVVWXG\DOVRXVHGWKH7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFV7%0TXHVWLRQQDLUHWR
H[SORUHWKHLPSDFWRIZHOOVWUXFWXUHGSURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHVDQGUHIOHFWLYH
SUDFWLFHRQSULPDU\VFKRROWHDFKHUV¶EHOLHIVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQ
JHQHUDODQGIUDFWLRQVLQSDUWLFXODU7KLVVWXG\IRXQGOLWWOHHPSLULFDOHYLGHQFHRIVLJQLILFDQW
FKDQJHVWRWKHVHEHOLHIVDVPHDVXUHGE\WKLVLQVWUXPHQW.)

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2QO\WZRLQGLYLGXDOLWHPVVKRZHGVLJQLILFDQWGLIIHUHQFHVEHWZHHQSUHLQWHUYHQWLRQDQG
SRVWLQWHUYHQWLRQDVVHVVPHQWV7KHVHZHUH%HOLHI³0DWKHPDWLFVLVFRPSXWDWLRQ´DQG
%HOLHI³0DWKHPDWLFVNQRZOHGJHLVWKHUHVXOWRIWKHOHDUQHULQWHUSUHWLQJDQGRUJDQLVLQJ
WKHLQIRUPDWLRQJDLQHGIURPH[SHULHQFHV´,WLVWKHYLHZRIWKLV5HVHDUFKHUWKDWWKH
PRYHPHQWDZD\IURPWKHEHOLHIWKDWPDWKHPDWLFVLVFRPSXWDWLRQUHTXLUHVWKDWWHDFKHUV
HPSOR\DEURDGHUGHILQLWLRQRIZKDWPDWKHPDWLFVLV7KLVEURDGHQLQJLQGHILQLWLRQLQWXUQ
FUHDWHVWKHQHHGWRUHIOHFWRQSUDFWLFHDQGSHGDJRJ\7KHSRVLWLYHVNHZLQJRIWKHUHVSRQVHV
IRU%HOLHIUHJDUGLQJWKHIRFXVRIWKHOHDUQLQJEHLQJJDLQHGIURPH[SHULHQFHVLVDJDLQ
YLHZHGDVDSRVLWLYHPRYHPHQWDVLWVXJJHVWVDUHIOHFWLRQRQSHGDJRJ\SHUKDSVWRZDUGV
WKHLQFUHDVHGXVHRIPRUHPDQLSXODWLYHPDWHULDOV

7KHRYHUDOOUHVXOWVVKRXOGEHYLHZHGLQWKHOLJKWWKDWWKHEHOLHIVRIWKHWHDFKHUVVWDUWHGIURP
DUHDVRQDEO\SRVLWLYHEDVH,WVKRXOGDOVREHQRWHGWKDWWKHWKUHHSRLQWEHOLHIVVFDOHDGRSWHG
IURPWKHZRUNRI:KLWH:D\3HUU\DQG6RXWKZHOOZDVSHUKDSVQRWVHQVLWLYH
HQRXJKWRGHWHFWVPDOOFKDQJHV

$IXUWKHUSRLQWIRUGLVFXVVLRQLVWKDWDWQRWLPHZHUHWKHEHOLHIVWDWHPHQWVGLUHFWO\DQG
H[SOLFLWO\H[SORUHGRUFKDOOHQJHGLQWKHSURIHVVLRQDOOHDUQLQJVHVVLRQV7KHUHIRUHWKH
FDSDFLW\WRDIIHFWDQ\PRYHPHQWIURPZKDW%HVZLFNFDOOVQRQHYLGHQWLDOEHOLHIVWR
HYLGHQWLDOEHOLHIVDQGWKHUHIRUHEHOLHIVVXVFHSWLEOHWRFKDQJHZDVQRWWKRURXJKO\WHVWHG
$QRWKHURSSRUWXQLW\WRFRQVLGHULQDQ\IXWXUHVWXGLHVZRXOGEHWRXVHWKHEHOLHIVWDWHPHQWV
DQGWRHQFRXUDJHWKHWHDFKHUVWRSXUVXHDFWLYHUHIOHFWLRQUHJDUGLQJWKHVH7KLVZRXOGEHLQ
DFFRUGZLWK:LONLQV¶DVVHUWLRQWKDWDQLPSRUWDQWHOHPHQWRIDQ\SURIHVVLRQDO
OHDUQLQJVKRXOGEHWKHRSSRUWXQLW\IRUWHDFKHUVWRGHYHORSDQXQGHUVWDQGLQJRIWKHLURZQ
WHDFKLQJSUDFWLFHWKURXJKDQH[DPLQDWLRQRIWKHLUEHOLHIV

Assertion 6:$OWKRXJKQRWLQGLFDWHGE\DOOPHDVXUHV.)ZHOOVWUXFWXUHG3/FDQ
LPSURYHWKHEHOLHIV.)RIWHDFKHUVDERXWWHDFKLQJWKHGLIILFXOWPDWKHPDWLFDOWRSLFRI
IUDFWLRQV:KHUHWKHPHDVXUHVIDLOHGWRGLVFHUQJURZWKLQEHOLHIVWKUHHH[SODQDWLRQVDUH
SODXVLEOHDODFNRIVHQVLWLYLW\LQWKHWRROHPSOR\HGWKHODFNRIGLUHFWH[DPLQDWLRQRIWKH
WHDFKHUV¶EHOLHIVGXULQJWKH3/DQGWKHIDFWWKDWWKHWHDFKHUVVWDUWHGIURPDIDLUO\SRVLWLYH
EDVHPHDQLQJJURZWKZDVDOZD\VJRLQJWREHPLQLPDODQGWKHUHIRUHGLIILFXOWWRGLVFHUQ
 
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11.3.3 Attitudes

&RPPHQWVFROOHFWHGGXULQJWKHLQWHUYLHZVKRZWKDWWKH3/KDGDSRVLWLYHLPSDFWLQ
SURPRWLQJVRPHSRVLWLYHDWWLWXGHVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQJHQHUDODQG
IUDFWLRQVLQSDUWLFXODU.)+RZHYHUDFRQVWUXFWHGTXHVWLRQQDLUH7HDFKHUV¶
$WWLWXGHVWRZDUGV0DWKHPDWLFV>7$0@IRXQGQRHPSLULFDOHYLGHQFHRIDQ\VLJQLILFDQW
GLIIHUHQFHPDGHE\DWWHQGDQFHDWWKLV3/.)7KH7HDFKHUV¶$WWLWXGHVWRZDUGV
0DWKHPDWLFVTXHVWLRQQDLUH7$0ZDVDSSOLHGLQWKHILUVWVHVVLRQRIWKH3/DQGWKHQLQWKH
ODVWSURIHVVLRQDOOHDUQLQJVHVVLRQDIWHUWKHLQWHUYHQWLRQ:KHQWKHGLIIHUHQFHLQWKHPHDQ
UHVSRQVHVZDVH[DPLQHGWKURXJKDSSOLFDWLRQRID:LOFR[RQ6LJQHG5DQNV7HVWQR
VLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHZDVIRXQG)XUWKHUQRVLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHV
ZHUHIRXQGEHWZHHQWKHSUHLQWHUYHQWLRQDQGWKHSRVWLQWHUYHQWLRQVFRUHVRIHDFKLQGLYLGXDO
LWHPWHVWLQJWKHDWWLWXGHVRIWKHWHDFKHUV

$TXHVWLRQWREHUDLVHGKHUHLVZKHWKHURUQRWWKHUHODWLYHEUHYLW\RIWKLVVWXG\)HEUXDU\
WKURXJKWR-XQHKDGDQHIIHFWRQWKHSRVVLEOHDWWLWXGLQDOJDLQVWKDWPLJKWEHPDGHIURP
DGRSWLQJWKH3/PRGHOWKDWZDVXVHG7KDWLVLIWKHVWXG\KDGEHHQFRQGXFWHGRYHUD
QXPEHURI\HDUVLQVWHDGRIDQXPEHURIPRQWKVWKHUHPD\KDYHEHHQPRUHRIDQ
RSSRUWXQLW\WRVHHFKDQJHQRWREYLRXVO\DSSDUHQWRYHUWKLVVKRUWWLPHIUDPH,WLVDOVR
SHUWLQHQWWRQRWHWKDWRIWKHIRXUIDFWRUVWKDW+HZDQG%UXVKLGHQWLI\DVEHLQJ
UHTXLUHGWRIDFLOLWDWHFKDQJHWHDFKHUV¶NQRZOHGJHDQGVNLOOVVXEMHFWFXOWXUHDVVHVVPHQW
DQGLQVWLWXWLRQDOVXSSRUWRQO\WKHILUVWZDVGLUHFWO\DGGUHVVHGWKURXJKWKLVSURIHVVLRQDO
OHDUQLQJ7KHRWKHUWKUHHZHUHDGGUHVVHGRQO\LQFLGHQWDOO\

)XUWKHUWKHTXHVWLRQQDLUHZKLFKZDVDGRSWHGIURPWKHZRUNRI:KLWHHWDOGLGQRW
VSHFLILFDOO\WDUJHWWKHWRSLFRIIUDFWLRQVWKHTXHVWLRQVZHUHSKUDVHGDURXQGWKHPXFKPRUH
JHQHULFWHUPRIPDWKHPDWLFV7KHTXHVWLRQVWKHUHIRUHFDSWXUHGGDWDZKLFKPLJKWLQIRUPWKH
ILUVWSDUWRIWKHUHVHDUFKTXHVWLRQUHJDUGLQJWKHLPSDFWVRI3/RQWHDFKHUV¶DWWLWXGHVZLWK
UHJDUGVWRWHDFKLQJPDWKHPDWLFVLQJHQHUDOEXWQRWRQWKHVHFRQGSDUWZKLFKHQTXLUHG
DERXWWKHWHDFKHUV¶DWWLWXGHVWRWHDFKLQJIUDFWLRQVLQSDUWLFXODU)XUWKHUVWLOOWKH:KLWHHWDO
TXHVWLRQQDLUHZDVFRQVWUXFWHGDURXQGTXHVWLRQVUHJDUGLQJDWWLWXGHVWRZDUGV
WHDFKLQJPDWKHPDWLFVDQGQLQHWRZDUGVWKHVHOIDVDPDWKHPDWLFVVWXGHQW2IWKHLWHPV
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ZHUHQRWDGGUHVVHGLQDQ\RYHUWPDQQHUGXULQJWKH3/VHVVLRQVVRWKHUHZDVQRH[SHFWDWLRQ
RIPHDVXULQJHIIHFW

Assertion 7:$OWKRXJKQRWLQGLFDWHGE\DOOPHDVXUHV.)ZHOOVWUXFWXUHG3/FDQ
LPSURYHWKHDWWLWXGHV.)RIWHDFKHUVWRZDUGVWHDFKLQJWKHGLIILFXOWPDWKHPDWLFDO
WRSLFRIIUDFWLRQV:KHUHWKHPHDVXUHVIDLOHGWRGLVFHUQJURZWKLQDWWLWXGHVWKUHH
H[SODQDWLRQVDUHSODXVLEOHWKHUHODWLYHEUHYLW\RIWKHVWXG\GLGQRWDOORZIRUWKHFKDQJHWR
EHFRPHDSSDUHQWPDQ\RIWKHTXHVWLRQVDVNHGDOOXGHGWRHOHPHQWVZKLFKZHUHQRWRYHUWO\
FRYHUHGLQWKH3/DQGRQO\RQHRI+HZDQG%UXVK¶VIRXUIDFWRUVUHTXLUHGWR
IDFLOLWDWHFKDQJHZDVSXUVXHGZKLFKPD\KDYHLQKLELWHGWKHUDWHRIFKDQJH

 Perceived Effectiveness of Professional Learning (PL) 
 
7KHILQDOWKHPHWRHPHUJHIURPWKHFROOHFWHGGDWDFRQFHUQHGWKHHIIHFWLYHQHVVRIWKH
3URIHVVLRQDO/HDUQLQJ3/$OWKRXJK3/HIIHFWLYHQHVVZDVQRWDQRYHUWFRQFHUQRIDQ\RI
WKHUHVHDUFKTXHVWLRQVWKHSURYLVLRQRIHIIHFWLYH3/LVFHQWUDOLQDQVZHULQJWKHVHTXHVWLRQV
$VVWDWHGLQ&KDSWHU3/LVDQLPSRUWDQWDQGFRVWO\FRQFHUQ:D\QHHWDODQGLWLV
XQZLVHWRDVVXPHWKDWPHUHO\LQVWLWXWLQJ3/ZLOOPDNHDVLJQLILFDQWGLIIHUHQFH&RKHQ
5DXGHQEXVK	%DOO5HVHDUFKDOVRLQGLFDWHVWKDW3/GRHVKDYHSRVLWLYHHIIHFWVRQ
WHDFKLQJDQGOHDUQLQJDQGWKHHIILFDF\RIWHDFKHUV3HQXHOHWDO<RRQ'XQFDQ/HH
6FDUORVV	6KDSOH\=DPER	=DPER&OHDUO\WKHQWKHSURYLVLRQRIHIIHFWLYH
3/LVDVLJQLILFDQWIDFWRULQWKHWHDFKLQJDQGOHDUQLQJRIPDWKHPDWLFVLQJHQHUDODQGRI
IUDFWLRQVLQSDUWLFXODU

7KHILQGLQJVIURPWKLVVWXG\VXJJHVWWKDWLWLVIHDVLEOHWRFRQVWUXFW3/ZKLFKHPSOR\VWKH
PDMRULW\RIWKHUHVHDUFKHGFKDUDFWHULVWLFVRIHIIHFWLYH3/.)DQGDOVROHDYHV
SDUWLFLSDQWVZLWKWKHSHUFHSWLRQWKDWWKHLUQHHGVKDYHEHHQPHW,WFDQEHIXUWKHUFRQWHQGHG
WKDWLWLVDOVRIHDVLEOHWRGHOLYHUWKLV3/LQDPDQQHUZKLFKPDNHVWKRVHFKDUDFWHULVWLFV
H[SOLFLWWRWKHSDUWLFLSDQWVWKHUHE\SRVVLEO\HQKDQFLQJWKDWSHUFHSWLRQ

2QHRIWKHVHPLVWUXFWXUHGLQWHUYLHZTXHVWLRQVDVNHGWKHSDUWLFLSDQWV³:KDWZHUH\RX
KRSLQJWRJDLQIURPDWWHQGDQFHLQWKLV3/DQGZDVWKDWJDLQDFKLHYHG"´6XUSULVLQJO\RQH
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ILIWKRIWKHSDUWLFLSDQWVKDGQRSDUWLFXODUH[SHFWDWLRQVZKHQEHJLQQLQJWKH3/,WLV
SUREDEO\QRWXQUHDVRQDEOHWRVXJJHVWWKDWPDQ\SDUWLFLSDQWVLQ3/DWWHQGZLWKDYDJXHLGHD
WKDWWKH3/ZLOOEHQHILFLDOEXWDUHXQVXUHKRZWKLVPLJKWRFFXU7KLVQRWLRQLVFHUWDLQO\
VXSSRUWHGLQWKLVVWXG\DQGZDVLOOXVWUDWHGE\DWHDFKHUZKRVDLG³$FWXDOO\,FDPHLQZLWK
OLWWOHH[SHFWDWLRQDQGDFWXDOO\\HDKFDPHRXWZLWKDZKROHORWRIVWXIIWKDW,FDQXVH´DQG
DQRWKHUZKRRIIHUHG³:HOOLW¶VP\ILUVW3'VR,GLGQ¶WKDYHDORWRIH[SHFWDWLRQVEXWLW¶V
GHILQLWHO\H[FHHGHG,¶PUHDOO\KDSS\\HDK«DQ\UHIOHFWLRQ,JXHVVLQWHDFKLQJLVJRRG
\HDKVR,GLGQ¶WKDYHDORWRIH[SHFWDWLRQVEXWLW¶VGHILQLWHO\EHHQJRRGVR,¶PJODG,GLGLW´

7KHVHFRQGSDUWRIWKHTXHVWLRQUHJDUGLQJZKHWKHUWKHH[SHFWDWLRQVZHUHPHWVDZRI
WKHWHDFKHUVDQVZHULQJLQWKHDIILUPDWLYH,WFRXOGEHVHHQDVXQXVXDOWKDWDOWKRXJKD
QXPEHURIWHDFKHUVFDPHWRWKH3/ZLWKQRH[SHFWDWLRQVWKH\ZHUHVWLOOFRPIRUWDEOHLQ
SURYLGLQJDQDIILUPDWLYHUHVSRQVHZKHQDVNHGLIWKHLUH[SHFWDWLRQVKDGEHHQPHW7KLV
VXJJHVWVWKDWHYHQWKRXJKSHRSOHPD\DWWHQG3/ZLWKIHZFOHDURUZHOOUHDVRQHG
H[SHFWDWLRQVWKH\PD\ZHOOIHHOWKDWWKH\KDYHJDLQHGIURPWKH3/DQGWKDWLWKDVEHHQ
ZRUWKZKLOH

,QUHVSRQGLQJWRWKLVTXHVWLRQRQHWHDFKHUXVHGWKHZRUGVLPSOHULQDUDWKHUFRQIXVLQJZD\
WRGHVFULEHWKHSHGDJRJLFDOVKLIWIURPUHOLDQFHRQWH[WVWRWKHXVHRIPDQLSXODWLYHPDWHULDOV
³2KMXVWWROHDUQKRZWRWHDFKIUDFWLRQVWRWKHFKLOGUHQLQVLPSOHUZD\VWKDQWH[WERRN´
$OWKRXJKIXUWKHUTXHVWLRQVZHUHQRWUDLVHGWRFODULI\WKLVVWDWHPHQWLWFRXOGEHDVVXPHGE\
XVHRIWKHZRUGVLPSOHUWKDWWKLVWHDFKHUZDVUHIHUULQJWRWKHXVHRIFRQFUHWHPDWHULDOVDV
EHLQJPRUHIXQGDPHQWDOWKDQWKHDEVWUDFWUHSUHVHQWDWLRQVIURPWH[WERRNV

$WWKHFRQFOXVLRQRIWKH3URIHVVLRQDO/HDQLQJVHVVLRQVWKHSDUWLFLSDQWVZHUHDVNHGWR
UHVSRQGWRVWDWHPHQWVRQD/LNHUW6FDOHUHJDUGLQJWKHLUEHOLHIWKDWWKHFKDUDFWHULVWLFVRI
HIIHFWLYH3/KDGEHHQDGGUHVVHG7KHVHVWDWHPHQWVRQWKHFKDUDFWHULVWLFVRIHIIHFWLYH3/
ZHUHLQIRUPHGPDLQO\EXWQRWH[FOXVLYHO\E\WKHZRUNRIWKUHHH[WHQVLYHVWXGLHV&ODUNH
*XVNH\,Q3UD[LV*URXS,QF$WOHDVWRIWKHWHDFKHUVLQGLFDWHG
WKDWWKHHOHPHQWVRIHIIHFWLYH3/KDGEHHQH[HUFLVHG

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7KLV5HVHDUFKHUVWURQJO\FRQWHQGVWKDWEHLQJDEOHWRSURYLGH3/SDUWLFLSDQWVZLWKUHVHDUFK
ZKLFKSUHVHQWVWKHHOHPHQWVRIHIIHFWLYH3/DQGWKHQDOORZLQJWKHPWREHDEOHWRLGHQWLI\LI
WKRVHHOHPHQWVKDYHEHHQPHWVKRXOGDGGWRWKHSHUFHSWLRQRIWKHZRUWKDQGFUHGLELOLW\RI
WKH3/7KLVLQWXUQVKRXOGOHDGWRLQFUHDVHGFRQILGHQFHLQXVLQJZKDWKDVEHHQOHDUQHG
ZKHQEDFNLQWKHFODVVURRP7KLVFRQWHQWLRQLVVXSSRUWHGE\WKHWHDFKHUZKRVWDWHG
«EXWZKHQ\RXFRPHWRD3'WKDWLVUXQE\$,6:$(the association 
through which the PL was organised)UXQE\SHRSOHWKDW\RX¶YHKHDUGRI
ZKRDUHZHOOWKRXJKWRILWJLYHV\RXWKHFRQILGHQFHWRVD\³5LJKWZHOO,
ZLOOGRWKDW´DQGDQ\WKLQJWKDW\RXGRWKDWFRPHVRXWRIWKDW\RXIHHOKDV
FUHGLELOLW\EHFDXVHLW¶VEDVHGRQJRRGSHGDJRJ\VR,ZRXOGIHHOPRUH
FRQILGHQWDIWHUWKLV3'

Assertion 8:,WLVIHDVLEOHWRFRQVWUXFW3/ZKLFKQRWRQO\OHDYHVSDUWLFLSDQWVIHHOLQJWKDW
WKHLUQHHGVKDYHEHHQPHWEXWWKDWDOVRHPSOR\VWKHPDMRULW\RIWKHUHVHDUFKHG
FKDUDFWHULVWLFVRIHIIHFWLYH3/.)DQGWKHUHE\HQKDQFLQJWKHLUSHUFHSWLRQRIWKH
FUHGLELOLW\RIWKH3/,WFDQEHIXUWKHUFRQWHQGHGWKDWLWLVDOVRIHDVLEOHWRGHOLYHUWKLV3/LQ
DPDQQHUZKLFKPDNHVWKRVHFKDUDFWHULVWLFVH[SOLFLWWRWKHSDUWLFLSDQWV

 Summary 

7KHUHLVDQDQFLHQW,QGLDQSDUDEOHWKDWKDVDFRUROODU\ZLWKWKHZRUNFDUULHGRXWLQWKLV
SURMHFW,QYDULRXVYHUVLRQVRIWKHWDOHDJURXSRIEOLQGPHQWRXFKDQHOHSKDQWWROHDUQZKDW
LWLVOLNH(DFKRQHIHHOVDGLIIHUHQWSDUWEXWRQO\RQHSDUWVXFKDVWKHWUXQNRUWKHWXVNRU
WKHOHJ7KH\WKHQFRPSDUHQRWHVDQGOHDUQWKDWWKH\FDQQRWDJUHHDVWRZKDWWKH\DUH
SUHVHQWHGZLWK$WWLPHVGHOLYHU\RI3/KDVEHHQVRPHWKLQJOLNHWKLV:HSUHVHQW
SDUWLFLSDQWVLQ3/ZLWKRQO\SDUWRIWKHµEHDVW¶WRH[SORUHDQGWKH\WKHUHIRUHIDLOWRFDSWXUH
LWLQLWVHQWLUHW\3UHVHQWLQJSURIHVVLRQDOOHDUQLQJLQDSUREOHPDWLFWRSLFVXFKDVIUDFWLRQV
PD\ILQGWKDWWKHPDQ\SDUWLFLSDQWVOHDYHWKH3/ZLWKDOHVVWKDQDGHTXDWHXQGHUVWDQGLQJRI
DOOWKDWLVUHTXLUHGWRWHDFKWKLVSURSHUO\7REHHIIHFWLYHWKHUHQHHGVWREHDFOHDUSDWKZD\
RUSURFHVVZKLFKHQVXUHVWKDWSDUWLFLSDQWVDUHH[SRVHGWRDOORIWKHSDUWV7KLVLVQHFHVVDU\
IRUWKHPWREHDEOHWRFRQVWUXFWDPRUHFRPSOHWHXQGHUVWDQGLQJ7KH\QHHGWREHJLYHQWKH
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WRROVDQGWKHWLPHWRUHIOHFWXSRQWKHSHGDJRJ\DQGWKHFRQWHQWDQGKRZWKH\ZRUN
WRJHWKHULQFRQWH[WWRGHYHORS3HGDJRJLFDO&RQWHQW.QRZOHGJH



Figure 11.32ULJLQDOFRQFHSWXDOIUDPHZRUNIRUWKHVWXG\

$VWKLVVWXG\SURJUHVVHGWKHRULJLQDOFRQFHSWXDOIUDPHZRUN)LJXUHZDV
UHFRQFHSWXDOLVHGVRDVWRPRUHVHQVLWLYHO\LOOXVWUDWHWKHFKDQJLQJHPSKDVLVRIWKHVWXG\
7KHRULJLQDOEDVLVRIWKHVWXG\FHQWUHGDURXQGWKHWHDFKLQJRIIUDFWLRQVDQGWKHPDQQHULQ
ZKLFK3/FRXOGEHVWUXFWXUHGWRLPSURYHWKHWHDFKLQJRIWKLVWRSLFDQGSHUKDSVRWKHUVLQWKH
DUHDRIPDWKHPDWLFV$VWKHVWXG\SURJUHVVHGLWEHFDPHFOHDUHUWKDWWRDFKLHYHFKDQJHLQ
WKHWHDFKHUV¶FDSDFLW\WRWHDFKIUDFWLRQVRUIRUWKDWPDWWHUDQ\DUHDRIPDWKHPDWLFVWKDWWKH
FKDQJHQHHGHGWRJURZWKURXJKWKHGHYHORSPHQWRIWKHWHDFKHUV¶3&.WKURXJKIRFXVVLQJ
RQFRQWHQWSHGDJRJ\DQGUHIOHFWLYHSUDFWLFHV7KHUHIRUH3&.ZDVDOVRDIXQGDPHQWDOSDUW
RIWKHIUDPHZRUN)LJXUH
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
Figure 11.45HYLVLWHGFRQFHSWXDOIUDPHZRUNIRUWKHVWXG\

,QWKLVVWXG\WKHSDUWLFLSDQWVZHUHWDNHQWKURXJKD3/SURFHVVSUHGLFDWHGXSRQUHVHDUFK
FRQFHUQLQJLWVHIIHFWLYHGHOLYHU\7KLV3/ZDVFRQVWUXFWHGDURXQGWKHVHDQGHDFKVHVVLRQ
ZDVIXUWKHULQIRUPHGE\WKHQHHGWRLQFOXGHLOOXVWUDWLRQVRIEHVWSUDFWLFHSHGDJRJ\DQG
FRQWHQWNQRZOHGJHZKLFKVSDQQHGWKHGRPDLQVRI3HGDJRJLFDO&RQWHQW.QRZOHGJHDQG
6XEMHFW0DWWHU.QRZOHGJHDVGHVFULEHGE\+LOOHWDOD7KHVHGRPDLQVZHUHWKH
VWUXFWXUHZKLFKLQIRUPHGWKHZKROHµEHDVW¶LQWKLVVWXG\7KHSDUWLFLSDQWVZHUHWKHQDVNHG
WRJREDFNLQWRWKHLUFODVVURRPVDQGXVHVRPHRIWKHDFWLYLWLHVSUHVHQWHGWRGHWHUPLQHWKHLU
HIIHFWLYHQHVV1RWRQO\GLGWKLVJLYHWKHPUHDVRQWRWUXVWZKDWZDVEHLQJFRYHUHGLQWKH3/
LWDOVRDOORZHGWKHPWRFRQWH[WXDOLVHWKHDFWLYLW\7KH\ZHUHWKHQDVNHGWREULQJWKHLU
UHIOHFWLRQVXSRQWKRVHDFWLYLWLHVWRWKHQH[WVHVVLRQ7KLVZDVIHOWWREHRIYLWDOLPSRUWDQFH
WRWKHWHDFKHUVDVWKH\QHHGHGWREHFRPHPRUHDZDUHRIWKHSRZHURIUHIOHFWLRQERWKinDQG
onSUDFWLFH

$WHDFKRIWKHVXEVHTXHQW3/RSSRUWXQLWLHVWKHSDUWLFLSDQWVZHUHDVNHGWRXVHWKHLUJURZLQJ
XQGHUVWDQGLQJRIWKHPDQLSXODWLYHPDWHULDOVEHLQJXWLOLVHGWRJHWKHUZLWKWKHLUGHYHORSLQJ
XQGHUVWDQGLQJRISHGDJRJLFDOLVVXHVDQGLQFUHDVLQJ6SHFLDOLVHG&RQWHQW.QRZOHGJH$OO
WKLVZDVFRQVLGHUHGLQOLJKWRIWKHLUFODVVURRPH[SHULHQFHV,WZDVKRSHGWKDWE\LQFUHDVLQJ
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WKLVSHGDJRJLFDONQRZOHGJHDQGFRQWHQWNQRZOHGJHWKHVHOIHIILFDF\FRQILGHQFHDWWLWXGHV
DQGEHOLHIVRIWKHSDUWLFLSDQWVZRXOGEHDIIHFWHGLQDSRVLWLYHPDQQHU

2IDOORIWKHFODLPVPDGHWKURXJKWKLVVPDOOVWXG\RQHRIWKHPDMRUDVVHUWLRQVLVWKDW3/
FDQEHDSRZHUIXODJHQF\IRUWKHQXUWXULQJRI3&.&HUWDLQO\WKHFODVVURRPLVDSODFH
ZKHUH3&.FDQDQGVKRXOGEHGHYHORSHGEXWWKHEXV\DQGGLYHUVHQDWXUHRIWKH
HQYLURQPHQWPHDQVWKDWFXOWLYDWLQJDQGUHILQLQJ3&.LVQRWDOZD\VHDV\,QGHHGDV
SUHYLRXVO\VWDWHGUHVHDUFKLQIRUPVXVWKDWPRUHWLPHLQWKHFODVVURRPGRHVQRWHTXDWH
VLPSO\WRPRUH3&.GHYHORSPHQW*HVV1HZVRPH	/HGHUPDQ+R]7RPHU	
7DPLU3ULPDU\VFKRROWHDFKHUVDUHH[SHFWHGWRFRYHUWKHPDMRULW\RIOHDUQLQJDUHDV
DQGGRQRWQHFHVVDULO\KDYHWKHOX[XU\RIOLPLWLQJWKHLUWLPHDQGWKLQNLQJWRRQHSDUWLFXODU
OHDUQLQJDUHDVXFKDVPDWKHPDWLFVOHWDORQHWRRQHPDWKHPDWLFDOWRSLFVXFKDVIUDFWLRQV
7KHUHIRUHLWLVHVVHQWLDOWKDWDVWUXFWXUHLVGHYHORSHGZLWKWHDFKHUVZKLFKDOORZVWKHPWR
GHYHORSNQRZOHGJHDQGXQGHUVWDQGLQJDFURVVDUDQJHRIWRSLFV

,QVXPPDU\WKLVVWXG\VKRZVWKDWWKHHIIHFWLYHWHDFKLQJRIIUDFWLRQVLVLPSRUWDQWEXWWKDW
WKHWHDFKHUVGRQRWJHQHUDOO\EHOLHYHWKDWWKHVFKRROYLHZVWKLVWHDFKLQJDUHDDVKDYLQJWKH
VDPHOHYHORILPSRUWDQFH6HFRQGO\WKHFROOHFWHGGDWDVKRZHGDULVHLQFRQILGHQFHWKURXJK
DWWHQGDQFHDWWKLV3/DOWKRXJKQRVLJQLILFDQWFRUUHVSRQGLQJSRVLWLYHLPSDFWRQEHOLHIVDQG
DWWLWXGHVZDVPHDVXUHGXVLQJWKHLQVWUXPHQWVLQWKLVVWXG\7KHIDLOXUHWRGHWHUPLQHD
FRUUHVSRQGLQJSRVLWLYHLPSDFWRQEHOLHIVDQGDWWLWXGHVPD\KDYHEHHQPRUHWRGRZLWKWKH
DSSURSULDWHQHVVRIWKHLQVWUXPHQWVHPSOR\HGDQGWKHWLPLQJRIWKHLUXVHUDWKHUWKDQWKHUH
EHLQJQRFKDQJHVLQDWWLWXGHVDQGEHOLHIV7KHUHLVKRZHYHUVWURQJRYHUDOOHYLGHQFHWR
VXJJHVWWKDWWKHH[SHULHQFHZDVDSRVLWLYHRQHIRUWKHWHDFKHUVDQGWKDWLWZDVRQHZKLFK
GLGPXFKWRDOOHYLDWHVRPHRIWKHSUREOHPVZKLFKWKH\KDGH[SHULHQFHGDWWKH
FRPPHQFHPHQWRIWKHFRXUVH,WLVDOVRDUJXHGKHUHWKDWWKH3/UHVXOWHGLQVRPHGHVLUDEOH
UHIOHFWLRQWKDWLQWXUQSURPRWHGDQH[SORUDWLRQRISHGDJRJLFDOFRQWHQWNQRZOHGJH
 
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CHAPTER 12 
12 Limitations, Conclusions and Implications 
 Introduction 

7KLVVWXG\DURVHIURPPDQ\FRQYHUVDWLRQVZLWKWHDFKHUVDWYDULRXVSURIHVVLRQDOOHDUQLQJ
VHVVLRQV:KHQDVNHGDERXWDUHDVRIQHHGWKHWHDFKHUVRIWHQUDLVHGWKHFRQWHQWDUHDRI
IUDFWLRQVDVEHLQJSUREOHPDWLF0RUHSUHFLVHO\WKH\ZDQWHGZHOOUHVHDUFKHGGLUHFWLRQDERXW
KRZWKH\FRXOGLPSURYHWKHLURZQDQGWKHLUVWXGHQWV¶NQRZOHGJHDERXWIUDFWLRQV

)URPWKHSHUVSHFWLYHRISURYLGLQJWKHVXSSRUWWRWHDFKHUVLWEHFDPHTXLWHFOHDUWKDWWKH
SURIHVVLRQDOOHDUQLQJZKLFKKDGSUHYLRXVO\EHHQPDGHDYDLODEOHE\DQXPEHURIDJHQFLHV
ERWKSUHVHUYLFHDQGLQVHUYLFHKDGQRWDGHTXDWHO\VHUYHGWKHVHWHDFKHUV¶QHHGV&DUHIXO
FRQVLGHUDWLRQQHHGHGWREHSDLGWRKRZWKHFRQWHQWDQGSHGDJRJ\ZRXOGEHSURYLGHGIRUWKH
SDUWLFLSDQWVLQRUGHUWKDW3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.RIWKLVGLIILFXOWWRSLF
PLJKWEHGHYHORSHG

7KHWHDFKHUVKDGWZRIXQGDPHQWDOTXHVWLRQVDERXWWKHWHDFKLQJRIIUDFWLRQV³:KDWGR,
WHDFKDQGKRZGR,WHDFKLW"´,WZRXOGVHHPWKDWPDQ\WHDFKHUVZHUHODFNLQJFULWLFDO
DVSHFWVRI3&.7KLVVWXG\WKHUHIRUHDLPHGDWGHWHUPLQLQJZKHWKHUWKH3&.RISULPDU\
VFKRROWHDFKHUVRIPDWKHPDWLFVFRXOGEHHQKDQFHGE\DSSO\LQJUHIOHFWLYHSUDFWLFHWR
SURIHVVLRQDOOHDUQLQJDQGGXULQJWKLV3/FRQFHQWUDWLQJRQVXEMHFWFRQWHQWNQRZOHGJHDQG
VRXQGSHGDJRJ\7KLVTXHVWLRQKDVZLGHLPSOLFDWLRQVIRUWKHGHYHORSPHQWRISURIHVVLRQDO
OHDUQLQJRSSRUWXQLWLHVIRULQVHUYLFHWHDFKHUVDQGZRXOGDOVREHKLJKO\EHQHILFLDOLQ
LQIRUPLQJLQLWLDOWHDFKHUHGXFDWLRQ

)XUWKHUDV+LOOHWDOEKDYHVWDWHGDPDMRUVKRUWFRPLQJRIUHVHDUFKLQWKHILHOGRI
PDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJLVWKHOLPLWHGVFRSHRIUHVHDUFKRIWHQIRFXVLQJRQ
RQO\RQHPDWKHPDWLFDOWRSLFLQWKHFRQWH[WRIRQO\RQHOHVVRQDQGWKHDQDO\VLVRIWKLV
WKURXJKWKHIRFXVRIRQHWHDFKHU7KLVVWXG\ZDVFRQVWUXFWHGRQDWRSLFZLWKPDQ\
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FRQWULEXWLQJHOHPHQWVRYHUDQH[WHQGHGSHULRGZLWKDJURXSRIWHDFKHUVIURPDYDULHW\RI
EDFNJURXQGVEULQJLQJZLWKWKHPDYDULHW\RIH[SHULHQFHV

7KURXJKHOHFWLQJWRZRUNZLWKWKHWHDFKHUVRQWKHFRQFHSWXDOO\GLIILFXOWWRSLFRIIUDFWLRQV
LWZDVH[SHFWHGWKDWVXFFHVVLQWKLVSURMHFWFRXOGSURYLGHLQVLJKWVLQWRDSSURDFKHVWKDW
PLJKWEHVXFFHVVIXOZLWKRWKHUPDWKHPDWLFVWRSLFV$WWKHYHU\OHDVWWKLVVWXG\DLPHGWR
JLYHLPSHWXVWRIXUWKHUVWXGLHVRQWKHHIILFDF\RIVXFKDQDSSURDFK

7KHUHVHDUFKTXHVWLRQVLQYHVWLJDWHGZHUH
 :KDWLVWKHFXUUHQWVWDWXVRIWHDFKLQJIUDFWLRQVLQPLGGOHDQGXSSHUSULPDU\VFKRRO
FODVVURRPVLQ:HVWHUQ$XVWUDOLD"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶FRQWHQW
NQRZOHGJHRIIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶SHGDJRJLFDO
NQRZOHGJHIRUWHDFKLQJIUDFWLRQV"
 :KDWLPSDFWVZLOOZHOOVWUXFWXUHGDFWLRQUHVHDUFKEDVHGSURIHVVLRQDOOHDUQLQJ
RSSRUWXQLWLHVDQGUHIOHFWLYHSUDFWLFHKDYHRQSULPDU\VFKRROWHDFKHUV¶EHOLHIVDQG
DWWLWXGHVZLWKUHJDUGVWRWHDFKLQJPDWKHPDWLFVLQJHQHUDODQGIUDFWLRQVLQSDUWLFXODU"

$IWHUWKHILUVWSURIHVVLRQDOOHDUQLQJVHVVLRQWKHSDUWLFLSDQWVZHUHDVNHGWRWDNHWKHFRQWHQW
DQGSHGDJRJLHVZLWKZKLFKWKH\HQJDJHGGXULQJWKH3/LQWRWKHLUFODVVURRPVDQGWR
FRQGXFWVRPHOHVVRQV7KLVZDVDFFRPSDQLHGE\WKHLQYLWDWLRQWRVKDUHWKHLUH[SHULHQFHV
WKURXJKIHHGEDFNWRWKHJURXSLQWKHIROORZLQJVHVVLRQ7KLVSURFHVVZDVUHSHDWHGLQ
VHVVLRQVDSSUR[LPDWHO\ZHHNVDSDUWIRU*URXS*DQGDSSUR[LPDWHO\RQHPRQWK
DSDUWIRU*URXS*

7KHWHDFKHUVZHUHDVNHGTXHVWLRQVLQDVHPLVWUXFWXUHGLQWHUYLHZWRDVFHUWDLQWKHLU
SHUFHSWLRQVRIWKHVWDWXVRIIUDFWLRQV7KH\ZHUHDVNHGDERXWWKHLUSHUVRQDOSHUFHSWLRQV
WKHLUSHUFHSWLRQVRIIUDFWLRQVIURPWKHLUVFKRROVSHUVSHFWLYHDQGWKHLUSHUFHSWLRQRI
IUDFWLRQVIURPWKHVFKRROFXUULFXOXPSHUVSHFWLYH7KHWHDFKHUV¶FRQWHQWNQRZOHGJHIRU
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*URXSZDVGHWHUPLQHGWKURXJKFRPSOHWLRQRIWKH)UDFWLRQ.QRZOHGJH$VVHVVPHQW7RRO
).$7DQGWKHFRQVWUXFWLRQRIFRQFHSWPDSV&07KHWHDFKHUV¶FRQWHQWNQRZOHGJHIRU
*URXSZDVGHWHUPLQHGWKURXJKWKHFRQVWUXFWLRQRIFRQFHSWPDSV&0DQGWKH
DSSOLFDWLRQRIWKH5DWLRQDO1XPEHU,QWHUYLHZ51,3HGDJRJLFDOSUDFWLFHVZHUHDVVHVVHG
WKURXJKDSSO\LQJWKH3HGDJRJLFDO&RQWHQW.QRZOHGJH6LWXDWLRQV3&.6TXHVWLRQQDLUHDQG
WKURXJKSDUWLFXODUTXHVWLRQVSRVHGLQWKHVHPLVWUXFWXUHGLQWHUYLHZ&RQILGHQFHVHOI
HIILFDF\DWWLWXGHVDQGEHOLHIVGDWDZDVFROOHFWHGWKURXJKWKH7HDFKHUV¶$WWLWXGHVWRZDUGV
0DWKHPDWLFV7$0DQG7HDFKHUV¶%HOLHIVDERXW0DWKHPDWLFV7%0TXHVWLRQQDLUHVDQG
TXHVWLRQVLQWKHVHPLVWUXFWXUHGLQWHUYLHZ

7KHVHGDWDZHUHWKHQDQDO\VHGLQWHUSUHWHGDQGUHSRUWHG.H\ILQGLQJVZHUHGLVWLOOHGIURP
WKHGDWDDQDO\VLV,QWHUSUHWDWLRQRINH\ILQGLQJVGUDZLQJRQWKHOLWHUDWXUHJHQHUDWHG
DVVHUWLRQVDQGWKHVHDVVHUWLRQVLQIRUPHGWKHGHYHORSPHQWRIWKHFRQFOXVLRQVUHSRUWHGLQWKLV
FKDSWHU

 Limitations 

7KLV5HVHDUFKHUEHOLHYHVWKDWIXQGDPHQWDOO\WKHVWXG\DFKLHYHGZKDWLWVHWRXWWRDFKLHYH
1HYHUWKHOHVVWKHUHDUHDQXPEHURIHOHPHQWVWKDWLIWKHVWXG\ZHUHWREHUHSOLFDWHGZRXOG
SUREDEO\QHHGDWWHQWLRQ

7KHVPDOOVL]HRIWKHFRKRUWXVHGLQWKLVVWXG\PHDQWWKDWVRPHUHVXOWVPD\QRWDOZD\VEH
DEOHWREHH[WUDSRODWHGWRWKHZKROHRIWKHWHDFKLQJSRSXODWLRQ$OWKRXJKWKHWHDFKHUVZKR
ZHUHLQYROYHGZRUNHGLQDEURDGVSHFWUXPRIVFKRROVWDXJKWGLIIHUHQW\HDUOHYHOVZHUHRI
GLIIHUHQWJHQGHUDQGZLWKGLIIHULQJOHYHOVRIH[SHULHQFHWKH\ZHUHSHUKDSVQRW
UHSUHVHQWDWLYHRIWKHZRUNIRUFH2QHPDMRULVVXHZDVWKDWWKH\FKRVHWRDJUHDWHURUOHVVHU
H[WHQWWRDWWHQGWKH3/([SHULHQFHLQGLFDWHVWKDWPDQ\WHDFKHUVZKRUHTXLUHWKHPRVWKHOS
LQPDWKHPDWLFVPD\QRWYROXQWHHUWRSDUWLFLSDWHLQ3/DQGWKHVHDUHWKHLQGLYLGXDOVZKR
FRQFHLYDEO\ZRXOGUHFHLYHWKHPRVWEHQHILW

$QRWKHULVVXHUHJDUGLQJWKHVL]HRIWKHVWXG\ZDVLWVGXUDWLRQ7KLVVWXG\ZDVFRPSOHWHG
RYHUDSHULRGRIDERXWVL[PRQWKVZKLFKPHDQWWKDWWKHWHDFKHUVLQYROYHGKDGDERXW
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ZHHNVRIVFKRROFRQWDFWWLPHLQZKLFKWRWDNHWKHFRQWHQWDQGSHGDJRJ\DWWDLQHGLQWKH3/
DQGZRUNLQJZLWKLWLQWKHLUFODVVURRPV:LWKLQWKLVFRQWDFWWLPHWKHUHZDVDOVRWKH
LQWHUUXSWLRQWRWKHQRUPDOFODVVURRPURXWLQHLQWKHDSSOLFDWLRQRIWKH:$/1$WHVWZKLFK
EDVLFDOO\VXVSHQGHGWKHQRUPDOSURJUDPIRUDSHULRGRIDWOHDVWRQHZHHN:LWKWKHRWKHU
H[SHFWHGFXUULFXOXPSUHVVXUHVLQWKHFODVVWKLVSUREDEO\DIIHFWHGWKHTXDQWLW\DQGSHUKDSV
WKHTXDOLW\RIWKHH[SORUDWLRQRIWRSLFVZKLFKFRXOGEHDFKLHYHGE\WKHWHDFKHUV7KLV
EUHYLW\ZRXOGSUREDEO\KDYHDIIHFWHGWKHOHYHORIFKDQJHWKDWFRXOGEHPHDVXUHG$Q
H[WHQGHGSHULRGZRXOGKDYHEHHQDPXFKEHWWHUWLPHIUDPHIRUVXFKDVWXG\.HDG\
VWDWHVWKDWLWWDNHVD³FRQVLGHUDEOHWLPH´SIRUFKDQJHVLQFULWLFDODQGUHIOHFWLYH
SUDFWLFHVOHYHOVRIFRQILGHQFHEHOLHIVDQGFODVVURRPSUDFWLFH

,IWKLVVWXG\ZHUHWREHUHSOLFDWHGWKHFKRLFHRILQVWUXPHQWVXVHGWRPHDVXUHWKHFKDQJHVLQ
EHOLHIVDQGDWWLWXGHVZRXOGQHHGIXUWKHUFRQVLGHUDWLRQ$OWKRXJKWKH7$0DQG7%0
LQVWUXPHQWVGHULYHGIURPZHOOFUHGHQWLDOHGVRXUFHVDQGSURYHGWREHUHOLDEOHDQGYDOLGLQ
WKHLURULJLQDOVLWXDWLRQVQHLWKHUZDVDFRPIRUWDEOHILWZLWKWKLVVWXG\7KHEHOLHIV
TXHVWLRQQDLUHZLWKLWVWKUHHSRLQWVFDOHSURYHGQRWWREHVXIILFLHQWO\VHQVLWLYHWRFRUURERUDWH
WKHFKDQJHVZKLFKZHUHLQGLFDWHGLQWKHVHPLVWUXFWXUHGLQWHUYLHZV+DGWKHUHEHHQPRUH
WLPHIRUWKHVWXG\WRUXQWKLVPD\QRWKDYHEHHQVXFKDQLVVXHEXWWKHUHODWLYHEUHYLW\RIWKH
VWXG\PHDQWWKDWDWRROZLWKPRUHVHQVLWLYLW\QHHGHGWREHHPSOR\HG7KHTXHVWLRQQDLUH
UHJDUGLQJDWWLWXGHVZDVFRPSULVHGRILWHPVWKDWZHUHVWDWHGDOLWWOHWRRJHQHUDOO\IRUWKH
WHDFKHUVWRUHODWHWKHPWRWKHVSHFLILFFRQWH[WRIWKHVWXG\

$FKDOOHQJHIRUSURIHVVLRQDOOHDUQLQJIDFLOLWDWRUVWU\LQJWRSURPRWHSRVLWLYHFKDQJHLQWKH
FRQWHQWNQRZOHGJHRISDUWLFLSDQWVLVWKHFRQIURQWLQJQDWXUHRIWKHWDVNSUHVHQWHGWRWKHP
)RUWKHWHDFKHUVWRUHYHDODODFNRINQRZOHGJHUHJDUGLQJVRPHWKLQJWKDWWKH\DUHVXSSRVHG
WREHWHDFKLQJFRPSHWHQWO\UHTXLUHVDWUXVWLQJUHODWLRQVKLSEHWZHHQWKHPDQGWKHIDFLOLWDWRU
7KH\DUHRIIHULQJXSLQIRUPDWLRQZKLFKKDVQHJDWLYHFRQVHTXHQFHVIRUSHUFHSWLRQVRIWKHLU
RZQVHOIZRUWKDQGSRWHQWLDOO\WKHLUHPSOR\PHQW7KH\QHHGWREHYHU\FRPIRUWDEOHWKDW
WKHFROOHFWHGLQIRUPDWLRQZLOOEHKHOGLQFRQILGHQFHDQGWKDWWKH\ZLOOQRWEHMXGJHGE\
WKRVHGDWD7KLVNLQGRIWUXVWUHTXLUHVWLPHWRGHYHORSWKHEUHYLW\RIWKLVVWXG\PD\KDYH
LQKLELWHGWKHWHDFKHUVIURPEHLQJDVIRUWKULJKWDVZRXOGKDYHEHHQGHVLUDEOH

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
&RQVLGHULQJWKHLPSOLFDWLRQVRIVRPHRIWKHVHOLPLWDWLRQVWKHVPDOOQXPEHURI
SDUWLFLSDQWVWKHVKRUWWLPHIUDPHWKHXVHRIDFDVHVWXG\FRQGXFWHGZLWKDSDUWLFXODUJURXS
RISHRSOHDWDSDUWLFXODUWLPHDQGLQDSDUWLFXODUFRQWH[WOLPLWVWKHJHQHUDOLVDELOLW\RIWKH
ILQGLQJV7KHILQGLQJVKRZHYHUDUHFRPSHOOLQJHQRXJKWRPDNHDFDVHIRUDZLGHUVWXG\WR
EHFRQGXFWHG

 Conclusions 

7KHVWDWXVWKDWDWRSLFKDVDPRQJVWDOORIWKHWRSLFVRIWKHPDWKHPDWLFVFXUULFXOXPZLOO
GHWHUPLQHKRZPXFKWLPHDQGHIIRUWZLOOEHGHYRWHGWRLW$QLQFUHDVHLQWKHDPRXQWRI
WLPHFRPPLWWHGWRLWDQGDWWHQWLRQSDLGWRLWVFRQWHQWDQGSHGDJRJ\DUHOLNHO\WRPDNHWKH
WHDFKLQJPRUHHIIHFWLYHDQGLQFUHDVHWKHRSSRUWXQLW\IRUOHDUQLQJ

7KHHYLGHQFHFROOHFWHGVKRZVWKDWWKHWHDFKHUVLQWKLVVWXG\EHOLHYHWKDWWKHWHDFKLQJDQG
OHDUQLQJRIIUDFWLRQVLVLPSRUWDQWDQGWKDWLWVVWDWXVFDQEHIXUWKHUUDLVHGWKURXJK
DWWHQGDQFHDWZHOOVWUXFWXUHG3/7KHWHDFKHUVIXUWKHULQGLFDWHGWKDWWKHLPSRUWDQFHRI
IUDFWLRQVKDVQRWEHHQPDGHH[SOLFLWE\WKHLUVFKRROV7KLVSHUFHSWLRQRIDODFNRI
LPSRUWDQFHIXUWKHUH[WHQGVWRWKHHGXFDWLRQV\VWHPLQZKLFKWKH\WHDFKWKURXJKWKHODFNRI
H[SOLFLWJXLGDQFHLQWKHUHFHQWO\SDVWDQGFXUUHQWFXUULFXOXPGRFXPHQWV$VVHUWLRQ 
 
.QRZOHGJHRIFRQWHQWLVLPSRUWDQWIRUHIIHFWLYHWHDFKLQJ7REHDQHIIHFWLYH
WHDFKHURIIUDFWLRQVUHTXLUHVPRUHWKDQWKHFRPPRQFRQWHQWNQRZOHGJHZKLFK
PRVWSHRSOHZRXOGKROG&&.7KHUHLVVRPHVSHFLDOLVHGFRQWHQWNQRZOHGJHWKDW
LVEHQHILFLDOWRWHDFKHUVVRWKDWWKH\DUHLQDSRVLWLRQWRKHOSVWXGHQWVGHYHORSD
ULFKHUFRQFHSWXDOXQGHUVWDQGLQJRIIUDFWLRQV6&.

3ULRUWRWKLV3/LQWHUYHQWLRQDVLJQLILFDQWQXPEHURIWKHWHDFKHUVVKRZHGFRQFHSWXDO
VKRUWFRPLQJVZLWKIUDFWLRQVZKLFKZRXOGKDYHOLPLWHGWKHLUFDSDFLW\WRHIIHFWLYHO\WHDFK
WKLVLPSRUWDQWWRSLF)ROORZLQJWKH3/WKHWHDFKHUVFLWHGDQLQFUHDVHLQWKHLUFRQILGHQFH
DQGPDQ\DWWULEXWHGWKLVWRLPSURYHGFRQWHQWNQRZOHGJH(YLGHQFHDOVRVKRZHGWKDWWKH
SUHPLVHRIEDVLQJWKH3/DURXQGWKHSODWIRUPVRI3HGDJRJLFDO.QRZOHGJHDQG6SHFLDOLVHG
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&RQWHQW.QRZOHGJHIXUWKHUVXSSRUWHGWKHJURZWKRIWKHLUFRQWHQWNQRZOHGJHIRUWHDFKLQJ
IUDFWLRQV$VVHUWLRQ

3DUWLFLSDWLRQLQWKH3/LQFUHDVHGWKHQXPEHURIUHSUHVHQWDWLRQVRIIUDFWLRQVDYDLODEOHWR
WHDFKHUV6&.ZKLFKLVDYLWDOSLHFHRI6XEMHFW0DWWHU.QRZOHGJH60.DGRPDLQRI
0DWKHPDWLFDO.QRZOHGJHIRU7HDFKLQJ0.77KLVLPSURYHPHQWLQ0.7LVIXUWKHU
HYLGHQFHGWKURXJKWKHFDUHIXOFRQVLGHUDWLRQVKRZQE\WHDFKHUVRI.QRZOHGJHRI&RQWHQW
DQG&XUULFXOXP.&&LQWKHDFWLYLWLHVFKRVHQWRDUWLFXODWHWKHUHTXLUHGIUDFWLRQVFRQWHQW
7KLVLQFUHDVHG.&&VWUHQJWKHQHGWKHWHDFKHUV¶SHUFHSWLRQRIWKHLUDELOLW\WRWHDFKIUDFWLRQV
$VVHUWLRQ
 
,QDGGLWLRQWRFRQWHQWNQRZOHGJHNQRZOHGJHRISHGDJRJ\LVUHTXLUHGWRGHYHORSHIIHFWLYH
WHDFKLQJSUDFWLFH$WHDFKHUPXVWGHYHORSNQRZOHGJHRIWKHLUVWXGHQWVDQGWKHSHGDJRJ\
ZKLFKLVPRVWEHQHILFLDOIRUWKHP.&6NQRZOHGJHRIWKHUHTXLUHGFXUULFXOXPDQGKRZ
WKHSHGDJRJ\PLJKWHQDFWWKDWFXUULFXOXP.&&DQGNQRZOHGJHDERXWWHDFKLQJDQG
PDWKHPDWLFV.&7$QXQGHUVWDQGLQJRIDOORIWKHVHZLOOHQDEOHWKHWHDFKHUVWRVHOHFW
SHGDJRJ\DQGUHSUHVHQWDWLRQVZKLFKZLOOEHVWFDUU\WKHFRQWHQWIRUWKHVWXGHQWV3&.

$WWHQGDQFHDWWKLV3/HQKDQFHGWKH3HGDJRJLFDO&RQWHQW.QRZOHGJHRIWHDFKHUVLQWKH
GLIILFXOWWRSLFRIIUDFWLRQV7KHWHDFKHUVDOVRLQGLFDWHGWKHLQWHQWLRQWRJHQHUDOLVHVRPHRI
WKHLUQHZ3&.LQWRRWKHUDUHDVRIPDWKHPDWLFV(YLGHQFHZDVFROOHFWHGWRVKRZWKDWWKH3/
DPSOLILHGERWK3HGDJRJLFDO.QRZOHGJH3.DQG6XEMHFW0DWWHU.QRZOHGJH60.ZKLFK
LQWXUQSURYLGHGSDWKZD\VWRLQFUHDVHG3&.$VVHUWLRQ

5HVHDUFKLQGLFDWHVWKDWSRVLWLYHVHOIHIILFDF\EHOLHIVDQGDWWLWXGHVDOOSOD\DYLWDOUROHLQ
GHYHORSLQJHIIHFWLYHWHDFKHUVDQGWKDWWKHLPSDFWRIVHOIHIILFDF\RQWKHWHDFKLQJDQG
OHDUQLQJRIPDWKHPDWLFVFDQQRWEHXQGHUHVWLPDWHG7KHUHLVDKLJKFRUUHODWLRQEHWZHHQ
WHDFKHUV¶EHOLHIVDQGDWWLWXGHVDQGFODVVURRPLQVWUXFWLRQSUDFWLFHV%DUNDWVDV	0DORQH
3KLOLSSWKHZLOOLQJQHVVWRHPEUDFHLQQRYDWLRQV*DEULHOH	-RUDP
*UHVKDPWKHXVHRIDYDULHW\RILQVWUXFWLRQDOVWUDWHJLHV&]HUQLDN	6FKULYHU
6ZDFNKDPHU.RHOOQHU%DVLOH	.LPEURXJKDQGWKHXVHRIPDQLSXODWLYHPDWHULDOV
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
*UHVKDP7KHLUEHOLHIVDQGDWWLWXGHVDUHDOVRKLJKO\DVVRFLDWHGZLWKWHDFKHU
PRWLYDWLRQ%DQGXUD

7KLVUHVHDUFKIRXQGWKDWWKURXJKSDUWLFLSDWLRQLQDTXDOLW\3/H[SHULHQFHWKHFRQILGHQFHRI
WHDFKHUVIRUWHDFKLQJIUDFWLRQVFRXOGEHVLJQLILFDQWO\LPSURYHG7KHHYLGHQFHVWURQJO\
VXJJHVWVWKDWDWWHQGLQJWR3HGDJRJLFDO.QRZOHGJHDQGWR6SHFLDOLVHG&RQWHQW.QRZOHGJH
LQIOXHQFHGWKLVULVHLQFRQILGHQFH,WLVQRWXQUHDVRQDEOHWRVSHFXODWHWKDWLIWKURXJK
DWWHQWLRQWR6&.DQG3.FRQILGHQFHLVUDLVHGWKDWWKLVPD\UHVXOWLQDZLOOLQJQHVVWRXVHRI
DYDULHW\RILQVWUXFWLRQDOVWUDWHJLHVZKLFKLPSURYHVWKHSURVSHFWRIGHYHORSLQJ3&.
$VVHUWLRQ

7KHUHVXOWVIURPWKLVVWXG\LQGLFDWHWKDWZHOOVWUXFWXUHG3/FDQLPSURYHWKHEHOLHIV
$VVHUWLRQDQGDWWLWXGHV$VVHUWLRQRIWHDFKHUVWRZDUGVWHDFKLQJWKHGLIILFXOW
PDWKHPDWLFDOWRSLFRIIUDFWLRQV7KLVLPSURYHPHQWLQDWWLWXGHVDQGEHOLHIVLVLPSRUWDQWDVLW
KDVDQLPSDFWRQWKHTXDQWLW\RIWLPHGHYRWHGWRWKLVLPSRUWDQWWRSLF

,WLVIHDVLEOHWRFRQVWUXFW3/ZKLFKQRWRQO\OHDYHVSDUWLFLSDQWVIHHOLQJWKDWWKHLUQHHGVKDYH
EHHQPHWEXWDOVRHPSOR\VWKHPDMRULW\RIWKHUHVHDUFKHGFKDUDFWHULVWLFVRIHIIHFWLYH3/
DQGWKHUHE\HQKDQFHVWKHLUSHUFHSWLRQRIWKHFUHGLELOLW\RIWKH3/,WFDQEHIXUWKHU
FRQWHQGHGWKDWLWLVDOVRIHDVLEOHWRGHOLYHUWKLV3/LQDPDQQHUZKLFKPDNHVWKRVH
FKDUDFWHULVWLFVH[SOLFLWWRWKHSDUWLFLSDQWV$VVHUWLRQ

 Implications 

12.4.1 Further Research  

7KLVUHVXOWVRIWKLVVPDOOVWXG\VXJJHVWWKDWDQH[WHQGHGVWXG\ZKLFKWDNHVLQWR
FRQVLGHUDWLRQWKHVKRUWFRPLQJVDVLQGLFDWHGLQWKHOLPLWDWLRQVVHFWLRQRIWKLVFKDSWHU
ZRXOGVKHGIXUWKHUOLJKWRQWKHHIIHFWLYHQHVVRI3/ZKLFKLVEXLOWDURXQGZHOOUHVHDUFKHG
SUHFHSWVDQGSURYLGHVDQDSSURSULDWHIRFXVRQWKHGLIIHUHQWIRUPVRISHGDJRJLFDO
NQRZOHGJHDQGFRQWHQWNQRZOHGJH6KRXOGVXFKODUJHUVFDOHUHSOLFDWLRQVWXGLHVJHQHUDWH
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
SRVLWLYHRXWFRPHVWKHQWKH3/DSSURDFKFRXOGEHUHFRPPHQGHGIRUPRUHZLGHVSUHDG
LPSOHPHQWDWLRQ

12.4.2 Design of PL

3/LVDQLPSRUWDQWEXWFRVWO\HQWHUSULVHZKLFKPXVWQRWRQO\EHHIIHFWLYHEXWDVWKLV
5HVHDUFKHUZRXOGDUJXHQHHGVWREHSHUFHLYHGE\WKHSDUWLFLSDQWVWREHHIIHFWLYH7KLVLV
QRWWRVXJJHVWWKDWLQWKHSDVW3/SUHVHQWHUVKDYHEHHQUHWLFHQWWROLQN3/WRJRRGSUDFWLFH
,QIDFWRUJDQLVDWLRQVVXFKDVWKH$XVWUDOLDQ$VVRFLDWLRQRI0DWKHPDWLFV7HDFKHUV$$07
UHTXLUHWKHSUHVHQWHUVDWWKHLUFRQIHUHQFHVWRLQGLFDWHZKLFKHOHPHQWVRIWKHLUVWDQGDUGVWKH\
DUHDGGUHVVLQJ2QHRIWKHVWDQGDUGVLVEDVHGDURXQG3URIHVVLRQDO.QRZOHGJHZKLFK
LQFOXGHVNQRZOHGJHRIVWXGHQWVNQRZOHGJHRIPDWKHPDWLFVDQGNQRZOHGJHRIVWXGHQWV¶
OHDUQLQJRIPDWKHPDWLFV$$07$OWKRXJKWKHVHDUHDGYHUWLVHGDJDLQVWWKH
RIIHULQJVIRUWKHFRQIHUHQFHWKHUHLVQRSURYLVLRQPDGHWKDWWKHSDUWLFLSDQWVFRQVLGHUWKH
H[WHQWWRZKLFKWKHVWDQGDUGVKDYHEHHQDGGUHVVHG7KHFRQWHQWLRQKHUHLVWKDWWKH3/¶V
FUHGLELOLW\ZRXOGEHHQKDQFHGE\PDNLQJLWFOHDUWKDWLWLVEDVHGRQEHVWSUDFWLFHDQG
DGGUHVVHVNH\SURIHVVLRQDOVWDQGDUGVDQGWKHQJHWWLQJWKHSDUWLFLSDQWVWRH[SOLFLWO\UHIOHFW
RQWKLV

12.4.3 Conceptualising PCK

,ILWLVDUJXHGWKDWWUDQVSDUHQF\UHJDUGLQJWKHGRPDLQVRI3&.LQERWK3HGDJRJLFDO
.QRZOHGJHDQG&RQWHQW.QRZOHGJHLVUHTXLUHGZKHQIDFLOLWDWLQJ3/WKHQVRPHDWWHQWLRQ
QHHGVWREHSDLGWRWKHPRGHOZKLFKZLOOEHXVHGWRFRQFHSWXDOLVLQJWKHVHGRPDLQV
6KXOPDQ¶VPRGHOIRU3&.ZKLOVWSHUKDSVVLPSOLVWLFDQGPHUHO\DJRRGVWDUWPD\
QRWFDUU\WKHFRPSOHWHPHVVDJHDERXWZKDWLVUHTXLUHG7KHUHIRUHDIWHUVRPHFDUHIXO
UHIOHFWLRQDGRSWLRQRIWKH+LOOHWDODPRGHORI0DWKHPDWLF.QRZOHGJHIRU
7HDFKLQJ0.7PLJKWEHFRQVLGHUHG7KLV5HVHDUFKHUZKLOVWVXSSRUWLQJWKH
LPSOHPHQWDWLRQRIWKH+LOOHWDODPRGHOGRHVKDYHVRPHUHVHUYDWLRQVDVIXUWKHU
H[SORUHGLQ&KDSWHUUHJDUGLQJWKHEOXUULQJRIGLVWLQFWLRQEHWZHHQWKH&RPPRQ&RQWHQW
.QRZOHGJH&&.DQGWKH6SHFLDOLVHG&RQWHQW.QRZOHGJH6&.WKHUHSUHVHQWDWLRQRI
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WKHGRPDLQVLQWKHGLDJUDPDQGWKHSRVVLELOLW\RIXVLQJWKHYLVXDOFXHRIUHJLRQVL]HWR
GHWHUPLQHWKHLPSRUWDQFHRIRQHGRPDLQRINQRZOHGJHRYHUDQRWKHUWKHXVHRIWKHWHUP
3HGDJRJLFDO&RQWHQW.QRZOHGJH3&.UDWKHUWKDQWKH3HGDJRJLFDO.QRZOHGJH3.WR
GHVFULEHWKHGRPDLQVUHJDUGLQJSHGDJRJLFDOFRQFHUQVDQGWKHIDFWWKDWWKHPRGHOGRHVQRW
GLVSOD\WKHDOORIWKHSRVVLEOHLQWHUDFWLRQVEHWZHHQWKHGRPDLQV

 A Final Note 

(YHU\GD\WHDFKHUVSURYHWKDWWKH\DUHDGDSWDEOHSHRSOHZKRFDQWDNHWKHFRQWHQW
NQRZOHGJHWKH\KDYHDQGZHDYHSHGDJRJ\DURXQGLWWRWU\WRRSWLPLVHOHDUQLQJ$VSDUWRI
WKHGHVLUHWRGRWKHZRUNHYHQEHWWHUWKH\DWWHQG3/WRHTXLSRUUHDFTXDLQWWKHPVHOYHV
ZLWKQHFHVVDU\FRQWHQWDQGDOWHUQDWLYHSHGDJRJ\7KLV3/KDVFRVWVLQWHUPVRID
FRPPLWPHQWRIPRQH\DQGWLPHDQGWKHWHDFKHUV¶SUHSDUHGQHVVWRVXEMHFWWKHPVHOYHVWR
VFUXWLQ\ZKLFKPRVWILQGWREHXQFRPIRUWDEOH,IWKHWHDFKHUVDUHPDNLQJWKLVFRPPLWPHQW
WKHQWKH3/IDFLOLWDWRULVREOLJHGWRRIIHUWKHPRVWHIIHFWLYH3/WKDWKHRUVKHFDQ
7KHUHIRUHWKH3/QHHGVWRJLYHFOHDULQGLFDWLRQVRIZKDWZLOOEHRIIHUHGGHOLYHUWKH
RIIHULQJVSUHGLFDWHGRQSULQFLSOHVRIHIIHFWLYH3/DQGWKHQJLYHWKHWHDFKHUVFRQILGHQFH
WKDWZKDWKDVEHHQGHOLYHUHGLVRIYDOXHDQGWKHUHIRUHZRUWK\RIFRQVLGHUDWLRQLQWKHLU
FODVVURRPV$Q\WKLQJVKRUWRIWKLVPHDQVWKHLQYHVWPHQWKDVQRWUHWXUQHGDOOSRVVLEOH
UHZDUGVIRUWKHWHDFKHUV

,IWKHWHDFKHUVDUHWREHFRQILGHQWWKDWWKH3/KDVEHHQGHOLYHUHGDORQJEHVWSUDFWLFH3/
JXLGHOLQHVWKH\QHHGWREHDFTXDLQWHGZLWKWKRVHSUDFWLFHV7KH\DOVRQHHGWREHJLYHQWKH
RSSRUWXQLW\WREHFRPHPRUHLQIRUPHGDERXWNQRZOHGJHIRUWHDFKLQJDQGLQSDUWLFXODU
ZKDWFRQVWLWXWHVPDWKHPDWLFDONQRZOHGJHIRUWHDFKLQJ$OORIWKHVHPHDVXUHVZLOODOVRDGG
WRWKHWHDFKHUV¶DFWLYHLQYROYHPHQWLQWKHSURFHVVRI3/DQGWKXVPDNHLWPRUHHIIHFWLYH
 
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 Appendix 1 – A Synthesis of What Makes for Effective PL. 
Indicators of effective professional development  Support from the 
literature - Source no.
7KHSXUSRVHRISURIHVVLRQDOGHYHORSPHQWLVFHQWUHGRQWKH
LPSURYHPHQWRIVWXGHQWDFKLHYHPHQWDQGJURZWK

(PSKDVLVHVDQGPDNHVFKRLFHVLQIRUPHGE\WKHOLQN
EHWZHHQWHDFKHUTXDOLW\DQGVWXGHQWVXFFHVV


5HFRJQLVHVPXOWLSOHFRQWH[WVIRUPDWVDQGIDFWRUV,WXVHV
FRPELQDWLRQVRIGLIIHUHQWDSSURDFKHVPRGHOVDQG
PHGLXPVEDVHGRQWKHQHHGVRIWKHVFKRROFRPPXQLW\


,QFUHDVHVWHDFKHUNQRZOHGJHDQGXQGHUVWDQGLQJDERXW
WKHLUVXEMHFWDUHDDQGSHGDJRJ\




3URYLGHVVXIILFLHQWWLPHDQGRWKHUUHVRXUFHV,WLV
SXUSRVHIXOVXVWDLQHGDQGVXVWDLQDEOHRYHUWLPH




)RFXVHVRQLQFUHDVLQJNQRZOHGJHDQGVNLOOVWREULQJDERXW
FKDQJHLQWHDFKLQJSUDFWLFH,WPRGHOVKLJKTXDOLW\
LQVWUXFWLRQ,WUHFRJQL]HVWKHLPSDFWWHDFKHUVKDYHRQ
VWXGHQWVDQGKRQRXUVWKHLUGHFLVLRQPDNLQJDELOLWLHV



5HFRJQL]HVWKHZD\VDGXOWVOHDUQDQGWKHLPSDFWRI
FRQVWUXFWLYLVWOHDUQLQJWKHRU\RQRUJDQL]DWLRQVDQG
VWUXFWXUHVIRUSURIHVVLRQDOGHYHORSPHQW


$FFRPPRGDWHVGLYHUVLW\DQGSURPRWHVHTXLW\LQVFKRROV 

,VEDVHGRQWKHEHVWDYDLODEOHUHVHDUFKHYLGHQFH,W
H[SORUHVVRXUFHVDQGPHWKRGRORJLHVRIUHVHDUFKEHIRUH
EDVLQJGHFLVLRQVRQLW



 
268 

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,VGULYHQE\DQDO\VHVRIVWXGHQWOHDUQLQJGDWD 

,QYROYHVIDPLOLHVDQGRWKHUVWDNHKROGHUVLQWKH
SURIHVVLRQDOGHYHORSPHQWSURFHVV

3URPRWHVWKHGHYHORSPHQWRIOHDGHUVKLSFDSDFLW\
LQFOXGLQJSULQFLSDOVDGPLQLVWUDWRUVDQGWHDFKHUV



,VFHQWUHGLQWKHVFKRROFRPPXQLW\DQGEDVHGRQWHDFKHUV¶
LGHQWLILHGQHHGV,WRFFXUVZLWKLQWKHFRQWH[WRIWKHVFKRRO
FRPPXQLW\DQGLQYROYHVSHRSOHUHVRXUFHVDQGPRGHOVWKDW
LQFOXGHPHQWRULQJDQGFRPPXQLW\EXLOGLQJ



,QYROYHVWKHIRUPDWLRQRIOHDUQLQJFRPPXQLWLHV 

5HFRJQL]HVDQGH[SORUHVWKHLPSDFWRILQLWLDWLYHVRQ
VFKRROFXOWXUHDQGLVFHQWUHGRQDJRDORIRUJDQL]DWLRQDO
LPSURYHPHQW,WPDNHVFRQQHFWLRQVEHWZHHQVFKRRO
FXOWXUHFROODERUDWLYHZRUNLQJWHDPVOHDUQLQJWHDPV
FRPPXQLWLHVRIWHDFKHUUHVHDUFKHUVFROODERUDWLYH
H[FKDQJHVDQGOHDUQLQJFRPPXQLWLHV



5HFRJQL]HVWKHLPSDFWRIFKDQJHRQVFKRROLPSURYHPHQW
SURFHVVHV&KDQJHLVFHQWUHGRQWKRVHDFWLRQVWKDWDUH
ZLWKLQDVFKRRO¶VVSKHUHRILQIOXHQFH

,VFHQWUHGRQWKHGHYHORSPHQWDQGPDLQWHQDQFHRI
FROODERUDWLYHHQYLURQPHQWV



$VVHVVHVWKHLPSDFWRILQLWLDWLYHVDQGGHFLVLRQVRQVWXGHQW
RXWFRPHV



7KHSURFHVVHVLQKHUHQWLQWHDFKHUHYDOXDWLRQDQG
DVVHVVPHQWLQFOXGLQJFROODERUDWLYHDSSURDFKHVVXFKDV
PHQWRULQJDQGFRDFKLQJDUHSDUWRIHIIHFWLYHHYDOXDWLRQ
SUDFWLFHVIRUSURIHVVLRQDOGHYHORSPHQWLQLWLDWLYHV

$GGUHVVHVLVVXHVDQGFRQFHUQVDQGLQWHUHVWZKLFKDUH
ODUJHO\EXWQRWH[FOXVLYHO\LGHQWLILHGE\WKHWHDFKHUV
WKHPVHOYHV


,VGULYHQE\DZHOOGHILQHGLPDJHRIHIIHFWLYHFODVVURRP
OHDUQLQJDQGWHDFKLQJ

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8VHVRUPRGHOZLWKWHDFKHUVWKHVWUDWHJLHVWHDFKHUVZLOO
XVHZLWKWKHLUVWXGHQWV

3URYLGHVOLQNVWRRWKHUSDUWVRIWKHHGXFDWLRQV\VWHP 
,VFRQWLQXRXVO\DVVHVVHGDQGLPSURYHGWRHQVXUHSRVLWLYH
LPSDFWRQWHDFKHUHIIHFWLYHQHVVVWXGHQWOHDUQLQJ
OHDGHUVKLSDQGWKHVWXGHQWFRPPXQLW\

5HFRJQLVHVDQGDGGUHVVPDQ\RIWKHLPSHGLPHQWVWR
WHDFKHUJURZWKDWWKHLQGLYLGXDOVFKRRODQGGLVWULFWOHYHO

6ROLFLWVDFRQVFLRXVFRPPLWPHQWWREHDQDFWLYH
SDUWLFLSDQWLQWKHSURIHVVLRQDOGHYHORSPHQW

$OORZVWLPHDQGRSSRUWXQLW\IRUSODQQLQJUHIOHFWLRQDQG
IHHGEDFN

5HFRJQLVHVWKDWFKDQJHLVDJUDGXDOGLIILFXOWDQGRIWHQ
SDLQIXOSURFHVV

$OLJQVZLWKRWKHUUHIRUPLQLWLDWLYHV 

,VVFKRRORUVLWHEDVHG 
)RFXVHVRQLQGLYLGXDODQGRUJDQLVDWLRQDOLPSURYHPHQW 
,QFOXGHVIROORZXSDQGVXSSRUW 
,VRQJRLQJDQGMREHPEHGGHG 
3URYLGHVRSSRUWXQLWLHVIRUWKHRUHWLFDOXQGHUVWDQGLQJ 
3URPRWHVFRQWLQXRXVLQTXLU\DQGUHIOHFWLRQ 

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number
Author
Date
 (OPRUH 
 &RKHQ	+LOO 
 *DUHW3RUWHU'HVLPRQH%LUPDQDQG<RRQ 
 5HLW]XJ 
 +DZOH\DQG9DOOL 
 .HQW 
 'DQLHOVRQ 
 0DU]DQR 
 .LOOLRQ 
 'DUOLQJ+DPPRQG 
 +D\FRFN 
 'DUOLQJ+DPPRQGDQG/RHZHQEHUJ%DOO 
 )XOODQ 
 /RXFNV+RUVOH\+HZVRQ/RYH	6WLOH 
 6WROODQG)LQN 
 *XVNH\ 
 5LFKDUGVRQ 
 3ULWFKDUGDQG0DUVKDOO 
 =LJDUPL%HW]	-HQVHQ 
 6SDUNV 
 /HH 
 /RXFNV+RUVOH\DQG0DWVXPRWR 
 /DIHUULqUH 
 /LHEHUPDQ 
 :HQJOLQVN\ 
 3RUWHU*DUHW'HVLPRQH<RRQDQG%LUPDQ 
 *XVNH\DQG6SDUNV 
 &ODUNH 
 *HVV1HZVRPH 
 6WXSRYLW]	7XUQHU 
 6WXSRYLW]0D\HU	.DKO 
 6HQJH 
 $PHULFDQ)HGHUDWLRQRI7HDFKHUV 
 )XOODQ 
 %LUPDQ%HWDO  
 $OH[DQGHUDQG0XUSK\ 
 $QGHUVRQ	+HOPV 
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number
Author
Date
 -RKQVRQ 
 0DODUNH\ 
 &ODLUDQG$GJHU 
 /LWWOH 
 6SDUNV 
 'XIRXU 
 )XOODQ 
 &OHPHQWDQG9DQGHQEHUJKHU 
 &RUFRUDQ7% 
 3RUWHUHWDO 
 .UXVH	6HDVKRUH 
 6FKPRNHU 
 +RUG 
 *DPRUDQDQG*URGVN\ 
 0RUULV&KULVSHHOVDQG%XUNH 
 %XVLFN+DPPRQGDQG,QRV 
 &ODUNHDQG+ROOLQJVZRUWK 
 )XOODQ6SDUNVDQG*XVNH\ 
 .HOOHKHU 
 .LOOLRQ 
 :LVH6SLHJHO	%UXQLQJ 
 /RXFNV+RUVOH\6WLOHV	+HZVRQ 
 86'HSDUWPHQWRI(GXFDWLRQ 
 (GXFDWLRQDO5HVHDUFK6HUYLFHV 
 .HQQHG\00 
 .HQW.	/LQJPDQ& 
 1DWLRQDO3DUWQHUVKLSIRU([FHOOHQFHDQG$FFRXQWDELOLW\LQ
7HDFKLQJ

 7HU]LDQ0 
 :HQJOLQVN\+ 
 1DWLRQDO6WDII'HYHORSPHQW&RXQFLO 










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 Appendix 2 – Fraction Knowledge Assessment Task (FKAT) Original 
Version 
1DPHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'DWHBBBBBBBBBBBB

<HDU/HYHOWDXJKWBBBBBBBBBBBBBBBBBB
Place a tick on the drawings that show ½.
10. Place a tick on the drawings that show ¾.



6DUDKDQG&KULVVKDUHGWKHGULQNIURPDERWWOH7KH\KDGKDOIHDFK
7 8 9
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3XWDWLFNRQWKHSLFWXUHWKDWVKRZVWKHLUVKDUHVRIWKHGULQN"




Shade in one quarter on each of these shapes.



       









           























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












Shade in two fifths on each of these shapes

         











     




















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











     






6DQGUDSLFNHGDSSOHVKRZPDQ\GLGVKHHDW"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:KLFKRIWKHVHIUDFWLRQVLVJUHDWHU"

DòRUô"
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:K\"
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

ERU"

:K\"
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
 
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
What are these shaded fractions?

       

























      


















«««««« ««««««««««««
««««««
 ««««««
 ««««««
 ««««««
««««««
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





 ««««««  «««««« ««««««  ««««««
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 Appendix 3 – Fraction Knowledge Assessment Task (FKAT) - 
Abbreviated 
1DPHBBBBBBBBBBBBBBBBBBBBBBBBBB'DWHBBBBBBBBBBBBBBBBB

Place a tick on the drawings that show ½.
10. Place a tick on the drawings that show ¾.


7 8 9
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
 
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
 
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 Appendix 4 – Teachers’ Attitudes Towards Mathematics Questionnaire 
(TAM). 



 
284 

 Appendix 5 - Teachers’ Beliefs About Mathematics Questionnaire 
(TBM). 



 
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 Appendix 6 – Pedagogical Content Knowledge Situations (PCKS) 

1DPHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'DWHBBBBBBBBBBBBBB

,IPRUHVSDFHLVUHTXLUHGWRDQVZHUDTXHVWLRQSOHDVHXVHWKHEDFNRIWKHVKHHWDQGQXPEHU
\RXUUHVSRQVHVDFFRUGLQJO\

:KLFKQXPEHUVVKRXOGEHXVHGDVLQLWLDOH[DPSOHVWRLOOXVWUDWHWKHSODFHRI
SDUWLWLRQLQJLQXQGHUVWDQGLQJIUDFWLRQV"

a) ½ ѿ ¼ 1/5 1/6 
      
b) ½ ѿ ¼ 1/6 ǩ 
      
c) ½ ¼ ǩ 1/16 1/32 
      
d) ¼ ½ ¾ 4/4 5/4 
  
e) All above work equally as well 

3OHDVHJLYHUHDVRQVIRU\RXUDQVZHU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:KLFKUHSUHVHQWDWLRQVRIIUDFWLRQVDUHQHFHVVDU\WRIRVWHUVWXGHQW
XQGHUVWDQGLQJRIXQLWIUDFWLRQVLHóòѿHWF3OHDVHLQGLFDWHZLWKDWLFN

6\PEROV

$UHDUHJLRQPRGHOV

'LPHQVLRQDOPRGHOV

1XPEHU/LQHV
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
6HWPRGHOV

1RQHRIWKHDERYH

$OORIWKHDERYH
:KHQJLYHQWKHVXPWKHVWXGHQWJDYHDQLQFRUUHFWDQVZHU*LYH
GLIIHUHQWDQVZHUVWKDWWKHVWXGHQWPLJKWKDYHJLYHQDQGJLYHUHDVRQVIRUWKH
PLVFRQFHLYHGDQVZHU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7KH<HDUWHDFKHUWROGKHUFODVVRQWKHILUVWGD\RIZRUNLQJZLWKIUDFWLRQV
³1RWKLQJLVPRUHLPSRUWDQWLQXQGHUVWDQGLQJIUDFWLRQVWKDQILQGLQJRXWZKDW
WKHXQLWLV´,VVKHFRUUHFW"([SODLQ\RXUUHDVRQLQJ

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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7KHVWXGHQWVLQD<HDUFODVVJDYHWKHIROORZLQJDQVZHUVWRWKHIROORZLQJ
SUREOHP'HWHUPLQHDQGLQGLFDWHZKLFKWKHFRUUHFWDQVZHULVDQGWKHQKRZ
WKH\PLJKWKDYHDFKLHYHGWKHLUPLVFRQFHLYHGDQVZHU

:KDWIDFWLRQRIWKHFLUFOHLVSDUW'"

D

E

F

Gó

H




DBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

EBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

FBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

GóBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

HBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
 
B 
C 
D 
E 
A 
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 Appendix 7 – Exit Questionnaire 







 
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 Appendix 8 – Semi-Structured Interview Questions 

5HVHDUFK4XHVWLRQ
What is the current status of teaching fractions in middle and upper primary school 
classrooms in Western Australia?  
1. At the outset of this PL how would you have rated your confidence in teaching 
fractions? How would you now rate your confidence to teach fractions? 
2. At the outset of this PL how would you have rated your ability to teach fractions? 
How would you now rate your ability to teach fractions? 
3. In terms of its importance as a topic in mathematics how did you rate fractions 
before the start of this professional development? Has that rating changed and if 
so, why? 
4. What kind of status or importance do you think the topic of fractions holds in 
your school? 
5. What kind of status or importance do you think the topic of fractions holds in the 
WA curriculum? 

5HVHDUFK4XHVWLRQ
What impacts will well-structured, action research based, professional learning 
opportunities and reflective practice have on 
x primary school teachers’ content knowledge of fractions?  
x primary school teachers’ pedagogical knowledge of teaching fractions?  
x  primary school teachers’ beliefs and attitudes with regards to teaching fractions? 
 
6. There are 3 major elements in this PL, which has been the most important to your 
development as a mathematics teacher and why? 
x The chance to see some alternative pedagogy 
x Content - the variety of activities 
x Taking everything back into your context and then given a chance to reflect 
7. Do you think you are now better equipped to promote student learning in 
fractions through attendance at this PL? Please elaborate on your answer. 
8. Has this PL changed the manner in which you will teach fractions? If so, why and 
how? 
9. If you had to advise on your top five tips for teaching fractions what would they 
be and why? Don’t worry about the order and if you need more than five that’s 
fine. 

Primary school teachers’ content knowledge of fractions?
10. How has your content knowledge about fractions changed through this course? 
Could you articulate a couple of the things you have learned? 

Primary school teachers’ pedagogical knowledge of teaching fractions? 
11. What activity or activities introduced in this PL have been most “revealing” to you 
and why? 
12. What do you think you have learned attending this PL and how will it change 
your practice from now on? 
13. What is your favourite activity when teaching fractions? What makes it your 
favourite? 
14. What have you learned from this PL about fractions that you can generalize into 
wider teaching about mathematics? 
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Primary school teachers’ beliefs and attitudes with regards to teaching fractions? 
15. If any, what aspect/s do you find most problematic in teaching fractions? 
16. If you were now asked to take a “leadership” role in the teaching of fractions in 
your school do you feel more confident now, as opposed to when you began this 
PL, that you could do so? If so, what has lead to this increased confidence? 

*HQHUDOTXHVWLRQ
17. What were you hoping to gain from attendance in this PLDQGZDVWKDWJDLQ
DFKLHYHG" 

 
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 Appendix 9 – Protocols for Semi-Structured Interviews 






 
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 Appendix 10 - Reflective Tools - Medical Lens Model by Charles 
Lovitt 
 
Using a medical metaphor, I liken it to placing the item on the ‘medical examining table’ 
and walking around it – ‘pushing and prodding’ to determine its educational health. And 
the more perspectives from which we scrutinize the more complete will be our 
examination. 
i) to justify existing features and qualities 
ii) to recognize missed opportunities for additional richness and balance 
 
To make this process explicit, we can systematically pick up a series of lenses. 
 
Some Lenses 
 
Content: What mathematical content ideas and concepts are evident within the lesson?  
 
Pedagogy: With what we know about teaching strategies, how much of this is exhibited 
or exploited within this lesson? Has the full potential of using concrete materials, co-
operative group work, investigative or problem solving approaches, estimation, story-
shells, social issues, personal involvement, etc been considered. 
 
Policy: I am accountable to my system for certain objectives – how can I explain how this 
lesson ‘fits’ such policy? 
 
Technology: With what we now know about how technology can contribute to learning, 
how much of this has been considered and visible within the lesson? 
 
Equity: When I consider cultural, gender and ESL students, and the strategies that have 
been developed to provide access for all students, how many of these are evident? 
 
Learning Theory: With what we know about how students learn, described by such terms 
as constructivism, meta-cognition, Blooms Taxonomy or multiple intelligence theory – 
how can I justify this lesson from those perspectives? 
 
Context: There are many ways to seek making connections and providing a relevant 
context for learning – “does this content area have any vocational, recreational, 
preparatory, local, social issue, cultural, historical, scientific, technological, creative, 
artistic, aesthetic, macro (huge), micro (tiny), personal, humorous, current events or 
literary aspects?” – and have these opportunities been fully exploited? 
 
Assessment: Have I employed a full rich array of strategies to help me monitor student 
learning within this lesson? 
 
When picking up a particular lens, we can temporarily focus on just that perspective. For 
example if we pick up and peer through a pedagogy lens alone (as this I feel is the most 
important lens – the one on which the quality of the learning experience hinges) we can 
look at some “sub lenses.” 
 
Sub-lenses: 
x Can I make it concrete? 
x Can I make it a genuine problem solving challenge? 
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x Can I use the outdoors? 
x Can I involve students physically (kinesthetic)? 
x Can I inject an estimation component? 
x Could I use a simulation role play? 
x Can I make it personal for the students? 
x Could I make it a cooperative group challenge? 
x Can I make links to other subject areas e.g. language? And other mathematics 
topics? 
x Can I exploit the visual aspects? 
x Can I embed the learning within a story-shell? 
x Can I provide choice and allow student self-responsibility and ownership? 
x Can I make the task open-ended and investigative? 
x Can I allow for multiple entry and exit points? 
x Have I got an interesting and meaningful context? 
 
 
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 Appendix 11 – Consent for Participation from Pre-Service Teachers 
1.
“Enhancing the pedagogical content knowledge of teachers of
mathematics through reflective practices regarding content 
and pedagogical knowledge.”
Student Informed Consent Form 

,      KDYHUHDGDQGXQGHUVWRRGWKH5HVHDUFK
,QIRUPDWLRQ/HWWHUDQGKDYHKDGWKHRSSRUWXQLW\WRDVNDQ\TXHVWLRQV
$OVR,NQRZWKDW,PD\FRQWDFWWKHUHVHDUFKWHDPLI,KDYHDQ\IXUWKHU
TXHVWLRQV,DPKDSS\WREHDVNHGVRPHLQIRUPDOTXHVWLRQV

,DJUHHWKDWWKHUHVHDUFKGDWDJDWKHUHGIRUWKLVVWXG\PD\EHSXEOLVKHGDV
SDUWRIWKLVUHVHDUFKRQO\SURYLGHGWKDWQHLWKHUP\QDPHQRUWKHVFKRROV
DUHLGHQWLILHG,XQGHUVWDQGWKDW,PD\ZLWKGUDZDWDQ\VWDJHLI,ZLVKWRGR
VR
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBB
6LJQDWXUHRI6WXGHQW   'DWH
7KDQN\RXIRU\RXUSDUWLFLSDWLRQ
'HUHN+XUUHOO
3KRQH
 
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 Appendix 12 - Letter of Information to the Principals From the 
Schools of the Teachers Participating From G1 and G2

WKRI0DUFK

'HDU3ULQFLSDO

Re: Participation in a research study 

, DP WKH 1XPHUDF\ &RQVXOWDQW IRU WKH $VVRFLDWLRQ RI ,QGHSHQGHQW 6FKRROV RI :HVWHUQ
$XVWUDOLD$,6:$ZRUNLQJRQD3K'WKHVLVXQGHUWKHVXSHUYLVLRQRI'U3DXO6ZDQDQG
'U&KULVWLQH2UPRQGIURP(GLWK&RZDQ8QLYHUVLW\

,DPFXUUHQWO\RIIHULQJSURIHVVLRQDOGHYHORSPHQWZLWKFODVVURRPWHDFKHUVLQUHVHDUFKZKLFK
LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG ³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW
NQRZOHGJH RI WHDFKHUV RIPDWKHPDWLFV WKURXJK UHIOHFWLYH SUDFWLFHV UHJDUGLQJ FRQWHQW DQG
SHGDJRJLFDONQRZOHGJH´ 7KH(&8+XPDQ5HVHDUFK(WKLFV&RPPLWWHHKDVDSSURYHGWKLV
UHVHDUFKVWXG\
,SODQWRZRUNFROODERUDWLYHO\ZLWKWKHWHDFKHUWRLQYHVWLJDWHZD\VLQZKLFKWKH\FDQEH
DLGHGLQWHDFKLQJWKHSUREOHPDWLFDUHDRIIUDFWLRQV7KHSURIHVVLRQDOGHYHORSPHQWZLOOEH
EDVHGXSRQVWUHQJWKHQLQJWKHFRQWHQWDQGSHGDJRJLFDOXQGHUVWDQGLQJVUHTXLUHGWRWHDFK
IUDFWLRQVHIIHFWLYHO\DQGDOVRLQDOORZLQJWKHWHDFKHUVRSSRUWXQLW\WRHQJDJHLQUHIOHFWLYH
SUDFWLFHVDERXWWKH³FUDIW´RIWHDFKLQJ,WLVKLJKO\GHVLUDEOHWKDWWKHWHDFKHUVZLOO
LQFRUSRUDWHVRPHRIWKHFRQWHQWDQGSHGDJRJLFDOXQGHUVWDQGLQJVJDLQHGLQWRWKHLU
FODVVURRPVLWXDWLRQ
$WQRVWDJHZLOO,RUDQ\PHPEHURIWKHUHVHDUFKWHDPKDYHGLUHFWWHDFKLQJFRQWDFWZLWKWKH
VWXGHQWVLQWKHFDUHRIWKHSDUWLFLSDWLQJWHDFKHUVEXWLWLVOLNHO\WKDWWKLVVWXG\ZLOOKDYHDQ
LPSDFWRQWKHWHDFKLQJDQGOHDUQLQJSURJUDP(LWKHUP\VHOIRUDUHVHDUFKDVVLVWDQWPD\
ZLVKWRDWWHQGWKHFODVVURRPRIWKHSDUWLFLSDWLQJWHDFKHUVWRDXGLWZKDWKDSSHQVGXULQJ
OHVVRQVDQGWKHUHIRUHPD\KDYHVRPHLQIRUPDOFRQWDFWZLWKWKHVWXGHQWV7KLVSHUVRQZLOO
RIFRXUVHKDYHWKHDSSURSULDWH:$&27FOHDUDQFHWRGRVR
,WVKRXOGEHXQGHUVWRRGWKDWWKHSHGDJRJLFDOSUDFWLFHVDQGWKHFRQWHQWWREHWULDOOHGLV
JURXQGHGLQUHVHDUFKIURPDFURVVWKHJOREHDQGVKRXOGSURYHKLJKO\EHQHILFLDOWRWKH
VWXGHQWV
7KHUHVHDUFKZLOOWDNHSODFHRYHUDWOHDVWRQHDFDGHPLF\HDUDQGWKHUHVXOWVZLOOEH
SXEOLVKHGDVDWKHVLVDQGSDUWVPD\EHXVHGLQSDSHUVGHOLYHUHGDWFRQIHUHQFHV,QRUGHUWR
SURWHFWVWXGHQWV¶SULYDF\QHLWKHUWKHVWXGHQWVQRUWKHVFKRROZLOOEHGLUHFWO\LGHQWLILHGLQ
DQ\SXEOLFDWLRQ3VHXGRQ\PVZLOOEHXVHGWRSURWHFWHDFKVWXGHQW¶VLGHQWLW\7DSHUHFRUGHG
VHVVLRQVZLOOEHHUDVHGIROORZLQJWUDQVFULSWLRQDQGDOOLQIRUPDWLRQZLOOEHVHFXUHO\VWRUHG
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
3DUHQWVPD\ZLWKGUDZWKHLUFKLOGIURPSDUWLFLSDWLRQDWDQ\VWDJHLQWKHSURFHVVLIWKH\ZLVK
WRGRVR
3OHDVHGRQRWKHVLWDWHWRFDOOPH'HUHN+XUUHOORQRUP\SULQFLSOHVXSHUYLVRU
'U3DXO6ZDQDW(GLWK&RZDQ8QLYHUVLW\RQLI\RXKDYHDQ\TXHULHV,ZRXOG
EHKDSS\WRGLVFXVVZLWK\RXDQ\LVVXHVWKDW\RXPD\KDYH,KDYHHQFORVHGFRSLHVRIWKH
SDUHQWDOLQIRUPDWLRQDQGLQIRUPHGFRQVHQWIRUPIRU\RXUSHUXVDO

<RXUVIDLWKIXOO\

'HUHN+XUUHOO
 
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
 Appendix 13 Letter of Information to the Members of G1 and G2  



WKRI0DUFK



'HDU7HDFKHU


, DP WKH 1XPHUDF\ &RQVXOWDQW IRU WKH $VVRFLDWLRQ RI ,QGHSHQGHQW 6FKRROV RI :HVWHUQ
$XVWUDOLD$,6:$ZRUNLQJRQD3K'WKHVLVXQGHUWKHVXSHUYLVLRQRI'U3DXO6ZDQDQG
'U&KULVWLQH2UPRQGIURP(GLWK&RZDQ8QLYHUVLW\

,DPFXUUHQWO\RIIHULQJSURIHVVLRQDOGHYHORSPHQWZLWKFODVVURRPWHDFKHUVLQUHVHDUFKZKLFK
LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG ³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW
NQRZOHGJH RI WHDFKHUV RIPDWKHPDWLFV WKURXJK UHIOHFWLYH SUDFWLFHV UHJDUGLQJ FRQWHQW DQG
SHGDJRJLFDONQRZOHGJH´ 7KH(&8+XPDQ5HVHDUFK(WKLFV&RPPLWWHHKDVDSSURYHGWKLV
UHVHDUFKVWXG\

,KDYHJDLQHGDSSURYDOIRUWKHUHVHDUFKVWXG\WREHFRQGXFWHGLQ\RXUVFKRROIURP WKH(&8
+XPDQ5HVHDUFK(WKLFV&RPPLWWHHZKLFKKDVDOVRDSSURYHGWKLVUHVHDUFKVWXG\DQGZLOO
EHVHHNLQJSHUPLVVLRQIURP\RXU3ULQFLSDOIRUHQWU\WR\RXUVFKRRODQGFODVVURRP

,SODQWRZRUNFROODERUDWLYHO\ZLWKSDUWLFLSDWLQJWHDFKHUVWRLQYHVWLJDWHZD\VLQZKLFKWKH\
FDQEHDLGHGLQWHDFKLQJWKHSUREOHPDWLFDUHDRIIUDFWLRQV7KHSURIHVVLRQDOGHYHORSPHQW
ZLOOEHEDVHGXSRQVWUHQJWKHQLQJWKHFRQWHQWDQGSHGDJRJLFDOXQGHUVWDQGLQJVUHTXLUHGWR
WHDFKIUDFWLRQVHIIHFWLYHO\DQGDOVRLQDOORZLQJWKHSDUWLFLSDWLQJWHDFKHUVRSSRUWXQLW\WR
HQJDJHLQUHIOHFWLYHSUDFWLFHVDERXWWKH³FUDIW´RIWHDFKLQJ,WLVKLJKO\GHVLUDEOHWKDWWKH
SDUWLFLSDWLQJWHDFKHUVZLOOLQFRUSRUDWHVRPHRIWKHFRQWHQWDQGSHGDJRJLFDOXQGHUVWDQGLQJV
JDLQHGLQWRWKHLUFODVVURRPVLWXDWLRQ
$WQRVWDJHZLOO,RUDQ\PHPEHURIWKHUHVHDUFKWHDPKDYHGLUHFWWHDFKLQJFRQWDFWZLWKWKH
VWXGHQWVLQWKHFDUHRIWKHSDUWLFLSDWLQJWHDFKHUVEXWLWLVOLNHO\WKDWWKLVVWXG\ZLOOKDYHDQ
LPSDFWRQWKHWHDFKLQJDQGOHDUQLQJSURJUDP(LWKHUP\VHOIRUDUHVHDUFKDVVLVWDQWPD\
ZLVKWRDWWHQGWKHFODVVURRPVRIWKHSDUWLFLSDWLQJWHDFKHUVWRDXGLWZKDWKDSSHQVGXULQJ
OHVVRQVDQGWKHUHIRUHPD\KDYHVRPHLQIRUPDOFRQWDFWZLWKWKHVWXGHQWV7KLVSHUVRQZLOO
RIFRXUVHKDYHWKHDSSURSULDWH:$&27FOHDUDQFHWRGRVR
3DUWLFLSDWLQJWHDFKHUVZLOODOVREHUHTXLUHGWREULQJWRWKHVHVVLRQVDQ\GHLGHQWLILHGZRUN
VDPSOHVEDVHGRQWKHLGHDVWKH\ZLOOGHYHORSLQWKHSURIHVVLRQDOOHDUQLQJVHVVLRQV7KHVH
ZRUNVDPSOHVDOWKRXJKDQRQ\PRXVZLOOEHYLHZHGDQGGLVFXVVHGE\WKHWHDFKHUVLQWKH
ZRUNVKRSV
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
,WVKRXOGEHXQGHUVWRRGWKDWWKHSHGDJRJLFDOSUDFWLFHVDQGWKHFRQWHQWWREHWULDOOHGLV
JURXQGHGLQUHVHDUFKIURPDFURVVWKHJOREHDQGVKRXOGSURYHKLJKO\EHQHILFLDOWRWKH
VWXGHQWV
7KHUHVHDUFKZLOOWDNHSODFHRYHUDWOHDVWRQHDFDGHPLF\HDUDQGWKHUHVXOWVZLOOEH
SXEOLVKHGDVDWKHVLVDQGSDUWVPD\EHXVHGLQSDSHUVGHOLYHUHGDWFRQIHUHQFHV,QRUGHUWR
SURWHFWVWXGHQWV¶SULYDF\QHLWKHUWKHVWXGHQWVQRUWKHVFKRROZLOOEHGLUHFWO\LGHQWLILHGLQ
DQ\SXEOLFDWLRQ3VHXGRQ\PVZLOOEHXVHGWRSURWHFWHDFKVWXGHQW¶VLGHQWLW\7DSHUHFRUGHG
VHVVLRQVZLOOEHHUDVHGIROORZLQJWUDQVFULSWLRQDQGDOOLQIRUPDWLRQZLOOEHVHFXUHO\VWRUHG
3DUHQWVPD\ZLWKGUDZWKHLUFKLOGIURPSDUWLFLSDWLRQDWDQ\VWDJHLQWKHSURFHVVLIWKH\ZLVK
WRGRVR

7KHWHDFKHUVXVHGLQWKHUHVHDUFKZLOOEHJDWKHUHGWKURXJKDQH[SUHVVLRQRILQWHUHVW
FLUFXODWHGWRDOOWHDFKHUVLQWKH$VVRFLDWLRQRI,QGHSHQGHQW6FKRROVRI:HVWHUQ$XVWUDOLD
$,6:$,WLVH[SHFWHGWKDWQRPRUHWKDQWZHQW\WHDFKHUVZLOOEHQHHGHGIRUWKH
SURIHVVLRQDOOHDUQLQJVHVVLRQVZLWKRQO\ILYHUHTXLUHGIRUWKHLQGHSWKFDVHVWXGLHV
7KH3DUWLFLSDQWVLQWKLVUHVHDUFKZLOOQHHGWREHZLOOLQJ
J WRKDYHWKHLUDWWLWXGHVDQGEHOLHIVWRZDUGVWHDFKLQJPDWKVLQJHQHUDODQGIUDFWLRQVLQ
SDUWLFXODUH[DPLQHGWKURXJKDTXHVWLRQQDLUH
K WRKDYHWKHLUDELOLW\WRDQVZHUTXHVWLRQVUHJDUGLQJXQGHUVWDQGLQJRIIUDFWLRQVH[DPLQHG
WKURXJKDVKRUWDVVHVVPHQWDQGLQWHUYLHZ
L WRIROORZD³JXLGH´RQWKHPRVWHIIHFWLYHZD\LQZKLFKWRWHDFKIUDFWLRQV
M WRLQWURGXFHPDQLSXODWLYHPDWHULDOVLQWRWKHLUSHGDJRJ\IRUWHDFKLQJIUDFWLRQV
N WRFRPSOHWHD³ORJ´UHFRUGLQJWKHLUWKRXJKWV

,IFKRVHQWREHSDUWRIWKHFDVHVWXG\JURXSWKHSDUWLFLSDQWVPXVWDOVREHZLOOLQJ
O WRVXEPLWWRDXGLRWDSHGLQWHUYLHZVDERXWWKHLUDWWLWXGHVDQGDELOLWLHVLQGHDOLQJZLWK
IUDFWLRQV
P WRVXEPLWWRDXGLRWDSLQJRIGLVFXVVLRQVRQFRQWHQWDQGSHGDJRJLFDOSUDFWLFHV
HPSOR\HGLQWKHLUFODVVURRP

3OHDVHGRQRWKHVLWDWHWRFDOOPH'HUHN+XUUHOORQRUP\SULQFLSOHVXSHUYLVRU
'U3DXO6ZDQDW(GLWK&RZDQ8QLYHUVLW\RQRULI\RXZLVKWRVSHDNWRD
SHUVRQLQGHSHQGHQWRIWKHVWXG\.LP*LINLQVWKH5HVHDUFK(WKLFV2IILFHUDW(GLWK&RZDQ
8QLYHUVLW\RQLI\RXKDYHDQ\TXHULHV,ZRXOGEHKDSS\WRGLVFXVVZLWK\RX
DQ\LVVXHVWKDW\RXPD\KDYH,KDYHHQFORVHGFRSLHVRIWKHSDUHQWDOLQIRUPDWLRQDQG
LQIRUPHGFRQVHQWIRUPIRU\RXUSHUXVDO



<RXUVIDLWKIXOO\


'HUHN+XUUHOO

 
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 Appendix 14 – Consent Form for Members of G1 and G2










,BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBQDPHRI7HDFKHU
KHUHE\FRQVHQWWRSDUWLFLSDWHLQUHVHDUFKZKLFKLVIRFXVLQJRQWKHWHDFKLQJRIIUDFWLRQVLQ
WKHSULPDU\VFKRROVHWWLQJHQWLWOHG³(QKDQFLQJWKHSHGDJRJLFDOFRQWHQWNQRZOHGJHRI
WHDFKHUVRIPDWKHPDWLFVWKURXJKUHIOHFWLYHSUDFWLFHVUHJDUGLQJFRQWHQWDQGSHGDJRJLFDO
NQRZOHGJH´,KDYHEHHQSURYLGHGZLWKLQIRUPDWLRQDERXWWKHVWXG\DQGKDYHEHHQJLYHQ
WKHRSSRUWXQLW\WRDVNTXHVWLRQV,DPDZDUHWKDW,PD\FRQWDFWWKHUHVHDUFKHUDWDQ\WLPH,
XQGHUVWDQGWKDW,ZLOOEHLQYROYHGLQFRQVLGHULQJWKHWHDFKLQJRIIUDFWLRQVLQWRP\QRUPDO
PDWKHPDWLFVFODVVURRP'XULQJWKLVSURFHVVP\WHDFKLQJZLOOEHREVHUYHGDQG,ZLOOEH
LQWHUYLHZHG,DJUHHWKDWWKHUHVHDUFKGDWDJDWKHUHGIRUWKLVVWXG\PD\EHSXEOLVKHG
SURYLGHGWKDWQHLWKHUWKHVWXGHQWVQRUWKHVFKRROVDUHLGHQWLILHG,XQGHUVWDQGWKDW,PD\
ZLWKGUDZDWDQ\VWDJHLI,ZLVKWRGRVR



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBB
6LJQDWXUHRI7HDFKHU'DWH


 
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 Appendix 15 – Information Letter to Parents Outlining the Limited 
Contact that the Researcher Would Have with Students of the Teachers 
Involved 

0DUFK

'HDU3DUHQWV

, DP WKH 1XPHUDF\ &RQVXOWDQW IRU WKH $VVRFLDWLRQ RI ,QGHSHQGHQW 6FKRROV RI :HVWHUQ
$XVWUDOLD$,6:$ZRUNLQJRQD3K'WKHVLVXQGHUWKHVXSHUYLVLRQRI'U3DXO6ZDQDQG
'U &KULVWLQH 2UPRQG IURP (GLWK &RZDQ 8QLYHUVLW\ , DP FXUUHQWO\ ZRUNLQJ ZLWK
FODVVURRP WHDFKHUV LQ UHVHDUFK ZKLFK LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG
³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW NQRZOHGJH RI WHDFKHUV RI PDWKHPDWLFV WKURXJK
UHIOHFWLYHSUDFWLFHVUHJDUGLQJFRQWHQWDQGSHGDJRJLFDONQRZOHGJH´

7KH3ULQFLSDODQG\RXUFKLOG¶VFODVVWHDFKHUKDYHERWKDSSURYHGWKHFRQGXFWRIWKLV
UHVHDUFK7KH(GLWK&RZDQ8QLYHUVLW\+XPDQ5HVHDUFK(WKLFV&RPPLWWHHKDVDOVR
DSSURYHGWKHUHVHDUFKVWXG\7KHVWXG\LVSODQQHGWREHLQFRUSRUDWHGLQWR\RXUFKLOG¶V
QRUPDOPDWKHPDWLFVFODVV7KHFKLOGUHQZLOOQRWEHGLVUXSWHGLQDQ\ZD\DVWKHQRUPDO
PDWKHPDWLFVSURJUDPZLOOFRQWLQXHDQGVKRXOGEHHQKDQFHG

$WQRVWDJHZLOO,RUDQ\PHPEHURIWKHUHVHDUFKWHDPKDYHGLUHFWWHDFKLQJFRQWDFWZLWKWKH
VWXGHQWVLQWKHFDUHRIWKHSDUWLFLSDWLQJWHDFKHUVEXWLWLVOLNHO\WKDWWKLVVWXG\ZLOOKDYHDQ
LPSDFWRQWKHWHDFKLQJDQGOHDUQLQJSURJUDP(LWKHUP\VHOIRUDUHVHDUFKDVVLVWDQWPD\
ZLVKWRDWWHQGWKHFODVVURRPRIWKHSDUWLFLSDWLQJWHDFKHUVWRDXGLWZKDWKDSSHQVGXULQJ
OHVVRQVDQGWKHUHIRUHPD\KDYHVRPHLQIRUPDOFRQWDFWZLWKWKHVWXGHQWV7KLVSHUVRQZLOO
RIFRXUVHKDYHWKHDSSURSULDWH:HVWHUQ$XVWUDOLDQ&ROOHJH2I7HDFKHUVFOHDUDQFHWRGRVR
,QFLGHQWDOVWXGHQWYRLFHVPD\DSSHDUZKHQFRQGXFWLQJDXGLRWDSLQJRI7HDFKHULQWHUYLHZV
EXWQRVWXGHQWZLOOEHLGHQWLILHGLQDQ\ZD\ZKDWVRHYHU
3DUWLFLSDWLQJWHDFKHUVZLOODOVREHUHTXLUHGWREULQJWRWKHVHVVLRQVDQ\GHLGHQWLILHGZRUN
VDPSOHVEDVHGRQWKHLGHDVWKH\ZLOOGHYHORSLQWKHSURIHVVLRQDOOHDUQLQJVHVVLRQV7KHVH
ZRUNVDPSOHVDOWKRXJKDQRQ\PRXVZLOOEHYLHZHGDQGGLVFXVVHGE\WKHWHDFKHUVLQWKH
ZRUNVKRSV,WVKRXOGEHXQGHUVWRRGWKDWWKHSHGDJRJLFDOSUDFWLFHVDQGWKHFRQWHQWWREH
WULDOOHGLVJURXQGHGLQUHVHDUFKIURPDFURVVWKHJOREHDQGVKRXOGSURYHKLJKO\EHQHILFLDOWR
WKHVWXGHQWV
7KHUHVHDUFKZLOOWDNHSODFHRYHUDWOHDVWRQHDFDGHPLF\HDUDQGWKHUHVXOWVZLOOEH
SXEOLVKHGDVDWKHVLVDQGSDUWVPD\EHXVHGLQSDSHUVGHOLYHUHGDWFRQIHUHQFHV,QRUGHUWR
SURWHFW\RXUFKLOG¶VSULYDF\QHLWKHUWKHVWXGHQWVQRUWKHVFKRROZLOOEHGLUHFWO\LGHQWLILHGLQ
DQ\SXEOLFDWLRQ3VHXGRQ\PVZLOOEHXVHGWRSURWHFWHDFKVWXGHQW¶VLGHQWLW\7DSHUHFRUGHG
VHVVLRQVZLOOEHHUDVHGIROORZLQJWUDQVFULSWLRQDQGDOOLQIRUPDWLRQZLOOEHVHFXUHO\VWRUHG
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3OHDVHGRQRWKHVLWDWHWRFDOOPH'HUHN+XUUHOORQRUP\SULQFLSOHVXSHUYLVRU
'U3DXO6ZDQDW(GLWK&RZDQ8QLYHUVLW\RQRULI\RXZLVKWRVSHDNWRD
SHUVRQLQGHSHQGHQWRIWKHVWXG\.LP*LINLQVWKH5HVHDUFK(WKLFV2IILFHUDW(GLWK&RZDQ
8QLYHUVLW\RQLI\RXKDYHDQ\TXHULHV,ZRXOGEHKDSS\WRGLVFXVVZLWK\RXDQ\
LVVXHVWKDW\RXPD\KDYH

<RXUVIDLWKIXOO\

'HUHN+XUUHOO

